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Chapter 1 
Executive Summary 

Introduction and Report Structure 

This report is the culmination of Dataquest's research into worldwide 
electronic design. It can be used by the electronic design automation 
(EDA) executive to spot significant trends in the target market of 
design automation tools—^namely elecfcroruc designers. The report is 
the analysis of pertinent information for EDA suppliers. The basis for 
this report is an end-user survey, shown in the Appendix. This survey 
is also the basis for the Worldwide ASICs User Wants and Needs 
report, available to subscribers of Dataquest's Worldwide ASIC service. 
Only those sections of the survey pertaining to electronic design 
automation were used in this report. 

This report proceeds with the following four chapters: 

Chapter 2, "Survey Methodology and Demographics," explains the 
research process employed by Dataquest in gathering the information 
and the demographics of the respondents of the survey. 

Chapter 3, "The Design Process," delves into the actual methodology 
used in the design of electronic systems, the components of the design 
group, and the amount of time spent in areas of electronic design. It 
provides valuable insight into the design cycles of board and ASIC 
design. 

Chapter 4, "The Board Dissected," sheds light upon the rapidly chang
ing face of today's printed circuit boards (PCBs), including characteris
tics such as signal layers, component types, and demand for advanced 
packing technologies. 

Chapter 5, "EDA Applications Perceptions," gauges current impor
tance rating of design automation tools, as well as analyzes current 
demand for EDA applications around the world. 

Major Findings 

The development of electronic systems is being compressed on all 
sides by market demands. According to electronic designers, there are 
four factors driving the methodology used and the tools employed in 
constructing electronic systems—and these are the most important 
factors to market success: reducing the time to market; reducing the 
cost; increasing the functionality; and improving the quality and 
reliability of the electronic system. 

CCAM-EDA-UW-9201 ©1992 Dataquest Incorporated November 30, 1992 



1-2 CAD/CAIWCAE—-Electronic Design Automation Applications 

Reducing Time to Market 
Reducing time to market ranks worldwide as the single most impor
tant factor toward market success. The overriding time-to-market 
pressure is compressing the design cycle to shorter and shorter 
times, with ASIC and board design cycles anticipated to shrink by 
25 to 30 percent during the coming five years. To achieve shorter 
design cycles, electronic designers will increasingly rely upon top-
down design methodologies and design reuse. Indeed, Dataquest 
research shows that there is a need for 50 percent additional logic 
synthesis licenses worldwide, from a current installed base of 2.4 
licenses per project team. Dataquest believes that design reuse will 
play an increasingly important role in designer productivity. In 
1991, 34 percent of electronic designs were reused portions of previ
ous designs. This percentage should increase with tihe advent of 
sophisticated design management and library techniques. 

Increasing Functionality 
The need to increase the functionality of electronic systenis is 
demanding the use of more sophisticated design tools. According to 
end users, the number of signal layers upon a printed circuit board 
is anticipated to grow 47 percent in the next five years. This is 
driven primarily by North American designers, who on average 
design more complex electronic systems, based upon ASIC design 
size and mean number of signal layers per board. Dataquest 
research indicates that board size will not increase to accommodate 
the increasing complexity; in fact, it is expected to decrease slightly, 
as is total IC component coimt. The extra complexity will be added 
at the silicon level, and the increased I/O and system speed needs 
will require new forms of IC package technology. Users have 
expressed a strong desire to utilize advanced IC packages, including 
multichip modules, chip-on-board (COB), and tape-automated bond
ing (TAB). 

Reducing the Cost 
Reducing the cost of electronic systems consistently ranks as one of 
the top three factors critical to market success. Reducing the cost 
while increasing the functionality, and doing this in a shorter 
amount of time is a difficult design problem. Electronic designers 
are hoping that decreasing the number of packages per board—in 
conjunction with increasing the use of test automation tools—^will 
improve overall costs. Designers exhibit a need to increase the 
number of automatic test-vector generation licenses significantly, and 
Japanese and European designers rank test-logic synthesis as one of 
the top five tools in terms of importance. 

Improving the Quality and Reliability 
Improving the quality and reliability of their systems ranks fourth 
in the electronic designer's factor's of market success. This rating is 
driven by the Japanese designers, who perceive this area as being 
more critical than do their North American and European coimter-
parts. As a market like consumer electronics matures, the need to 
differentiate products by improving quality and reliability increases. 

November 30,1992 ©1992 Dataquest Incorporated CCAM-EDA-UW-9201 



Executive Summary 1-3 

The renewed interest in consumer electrorucs will drive all geo
graphic areas to increase their reliance upon EDA tools that 
improve the manufacturability, quality, and long-term reliability of 
electronic products. 

Dataquest Perspective 

Electronic designers are vtnder increasing pressure to create cost-
effective, complex systems in shorter amounts of time than ever 
before. The primary weapon that the project team may wield is the 
suite of design tools that rest upon the engineer's desk. The first 
generation of design tools consisted of schematic capture, layout, and 
simulation tools. These design tools continue to hold high importance 
value to the electroruc designer; but they may be viewed as a replace
ment market because users do not have a need to increase the number 
of licenses they currently own. The next generation of tools— 
consisting of top-down design tools like logic synthesis, hardware 
description language (HDL)-based entry, mixed-level simulation, and 
test automation—are beginning to be employed by the mainstream 
designer. Dataquest believes that the next opportunity for EDA soft
ware growth lies in the untapped population of system architects. 
Indeed, the system definition and partitioning phase of the design 
consumes 22 percent of the design worldwide; there exist few tools 
targeted at this area of the design cycle. The ability to design and 
prototjTpe complex electronic products at the system level, prior to 
lower-level design optimization, may become a crucial capability in 
the project team's quest for shorter design cycles. 
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Chapter 2 

Survey Methodology and Demographics ^ 

Dataquest demand-side (or end-user) data is gathered using an exten
sive survey technique. End users are identified through the registered 
user and prospect lists of EDA and ASIC companies. Surveys were 
distributed throughout North America, Europe, and Japan enabling 
Dataquest to gather a snapshot of electronic design methodology and 
usage trends. Relying upon Dataquest's international expertise, sur
veys distributed in Japan were translated into kanji, the Japanese 
character set to improve the survey's accuracy. A copy of the survey is 
shown in the Appendix. 

Surveys were mailed in the second half of 1991 to North Anierican 
sites. The responses were then examined for integrity and entered into 
a database to allow manipulation and cross-cutting of the data. 
Japanese surveys were distributed at the end of 1991, and the 
responses were similarly processed and entered early this year. Finally, 
European surveys were completed last spring. 

Respondent Demographics 

North America 
As shown in Figure 2-1, data collected in North America is pre
dominantly from engineers and engineering managers, with a 
16 percent contribution from CAE managers and engineers. 
Dataquest believes that these data represent a statistically significant 
sample to gauge the needs and trends of design engineers creating 
electronic systems. 

Figures 2-2 denotes the primary line of business of the respondent's 
company. Dataquest believes that more significant information may 
be ascertained by examining the project team's primary line of 
business, which is shown in Figure 2-3. Dataquest's reasoning is 
that the design procedures within a given company vary by project 
team, dependent on the product. For exawiple, a company like Intel 
may create both semiconductor devices and electronic systems. Only 
at the project level would the respondent's data be significant. 

Respondents to the survey were allowed to check more than one box for 
their project team's primary line of business. Because of this, certain 
responses have been classified for more than one application area. 

CCAM-EDA-UW-9201 ©1992 Dataquest Incorporated November 30, 1992 



2-2 CAD/CAM/CAE—Electronic Design Automation Applications 

Dataquest received statistically significant responses in North 
America for the Aerospace/Military Electronics, Data Commimica-
tion, Telecommunications, and Semiconductor industries. Dataquest 
is less confident with industry categories that received less than 20 
responses. Figure 2-4 shows the distribution of company employee 
covmt for North America. 

The following gives the total responses and mean employee coimt 
of the companies surveyed. 

Total Responses: 344 
Mean Employee Count of Company: 27,335 

Figure 2-1 
North American Respondents^ by Job Title 

CAE Engineering (5%) 

EDA Engineering 
Management 

(11%) 

Total = 344 Responses 

Source: Dataquest (November 1992) G2CX)£437 
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Figure 2-2 
North American Respondents' Primary Line of Business 
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Figure 2-3 
North American Respondents' Project Team's Primary Line of Business 

Project Team's Line of Business 
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Figure 2-4 
North American Distribution of Company Employee Covmt 

Percentage of Responses 
70 HI 

6 0 -

5 0 -

4 0 -

3 0 -

2 0 -

1 0 -

oi' 
<100 101-500 

Employee Count 
>500 

Source: Dataquest (November 1992) G2CI0244D 

Japan 
Respondents of Dataquest's survey of Japanese designers are 
predominantly engineers or engineering managers, as shown in 
Figure 2-5. Only 2 percent of the respondents were responsible for 
support of EDA tools. Dataquest received statistically valid samples 
from the semiconductor and consumer electronics industries, and we 
are less confident for industries receiving less than 20 responses. 
Survey results for Japan are shown in Figures 2-5 through 2-8. 

The following gives the total responses and mean employee count 
of the companies surveyed. 

Total Responses: 260 
Mean Employee Count of Company: 18,560 
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Figure 2-5 
Japanese Respondents, by Job Title 

Others (2%) 

Total = 260 Responses 

Source: Dataquest (November 1992) Gaoc»«i 
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Figure 2-6 
Japanese Respondents' Primary Line of Business 
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Figure 2-7 
Japanese Project Team's Primary Line of Business 

Project Team's Primary Line of Business 
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Figure 2-8 
Japanese Distribution of Company Employee Count 
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Europe 
Due to language and inter-country mailing difficulties, Dataquesf s 
results from its survey of European designers were relatively small, 
with only 59 responses. While no single industry recorded more 
than 20 responses, Dataquest included the results of European data 
for completeness. Indeed, the results from Europe are consistent 
with North American and Japanese data. Demographic information 
is shown in Figures 2-9 through 2-12. 

The following gives the total responses and mean employee count 
of the companies surveyed. 

Total Number of Responses: 59 
Mean Employee Coimt of Company: 18,560 
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Figure 2-9 
European Respondents^ by Job Title 

CAE Engineering (4%) 

EDA Engineering 
Management 

(11%) 

Total = 59 Responses 

Source: Dataquest (November 1992) G300Z4AS 
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Figure 2-10 
European Respondents' Primary Line of Business 
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Figure 2-11 
European Respondents' Project Team's Primary Line of Business 

Project Team's Primary Line of Business 
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Figure 2-12 
European Distribution of Company Employee Count 
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Broader Industry Classifications 

To provide a more statistically correct view of end-application markets, 
in certain situations Dataquest has grouped the respondent's answer 
into broader categories. Shown below are the broader industry classifi
cations and the respondent categories that comprise them. 

Mil/Aero 
Military/Aerospace Electronics 

Government 

Communication 

Data Communication 

Telecommunication 

Data Processing 
RISC 

CISC 

Midrange Computers 

Mainframes 

Supercomputers 

Printers /Plotters 

Mass Storage 
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Consumer 
Consumer Electronics 

Industrial 

Industrial Control 

Medical Equipment 

Test/Instrumentation Equipment 

Automotive 

Semiconductor 
Semiconductor 

Others 
Others 
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Chapter 3 
The Design Process 

A perspective on the design process is of tantamount importance in 
tiying to recognize opportunities in the EDA market. By understand
ing how design groups create electronic systems, one can more effec
tively plan for new ways to enhance the productivity of the project 
team, and hence provide effective automation tools. 

In this section, Dataquest analyzes, in particular, the pressures facing 
designers worldwide and the components of a design group. 
This information is crucial in identifying new opportunities for 
improvement in the design process. All Chapter 3 figures referenced in 
text appear at the end of Chapter 3. 

Pressures Facing Design Groups 

Quantifying the factors that conteibute to product success is critical for 
companies in the fast-paced electeonic products market. Not surpris
ingly, electeonic designers are very cognizant of the attributes neces
sary for developing successful systems. Dataquest requested that each 
respondent select the three most important factors for market success 
of electeonic systems. The most important factors—time to market, 
reducing cost, and increasing functionality—are shown in Figures 3-1, 
3-2, and 3-3. 

Of secondary importance to designers worldwide is increasing the 
quality and reliability of the system, and increasing the speed. With 
the shortening of product life cycles, the value of long-term reliability 
of a system is diminished, hence its lower rating. This view must be 
weighed in conjimction with the very important goal of reducing cost. 
Focusing on test methodology and test structures will ultimately 
reduce tiie cost of high-volume systems by improving yields and 
reducing debug time during the design process. System speed, which 
at first blush one would think to be of critical importance, consistently 
ranks fourth (or lower), signifying that it is more important to be 
quicker to market with a cost-effective solution than to have a faster 
product that is late to market. 

Design Group Components 

Design groups are as diverse as the electeonic products that are 
produced. In examining the components of the design group, 
Dataquest sees a wide variety of steuctures. The typical North 
American project team has approximately 14 engineers assigned to 
it. This number may be misleading, however, due to the vdde 
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3-2 CAD/CAIWCAE—Electronic Design Automation Applications 

distribution of responses. Survey results showed that design groups 
may consist of 1 to more than 50 engineers. Figure 3-4 shows mean 
number of engineers per project for a variety of application areas 
represented geographically. Of particular note to EDA vendors, larger 
design groups will require increasingly more sophisticated design 
management and revision control tools in the future. Areas of oppor
tunity exist in the large communications and data processing compa
nies, as they tend to have larger design teams. Examining the data 
geographically. North American design teams consistently have a 
larger mean number of engineers, reflecting the increased complexity 
of designs developed. Dataquest anticipates that the consumption of 
design management and revision control tools will be led by 
Nortti America for the foreseeable future. 

To determine the makeup of a typical electronic design team. Data-
quest asked users what categories of engineers were applied to a 
design project. Figures 3-5, 3-6, and 3-7 show the results of this ques
tion, in total number of responses. This information may be used as a 
gauge of the relative magnitude of the population of each type of 
engineer. For example, it would be safe to say that worldwide, there 
are more digital designers than any other type of engineer. Addition
ally, a significant number of engineers call themselves system 
architects. It is important to note that these are users' perceptions, and 
that the term "system architect" may be open for individual 
interpretation. 

The Design Process 

To better understand the design process, Dataquest investigated the 
percentage of time spent in each of the major categories of electronic 
design. Dataquest split the design process into the following areas 
(discussed in greater detail later in this chapter): 

• Specification, definition of design, and system partitioning 

• Logic design and verification 

• Design for test and test vector development 

• Systems integration and verification 

• Prototype debugging 

The Design Wedge 
As shown in Figure 3-8, the design process may be thought of as a 
three-dimensional wedge, with the x-axis representing design time, 
the y-axis representing design errors uncovered, and the z-axis 
representing the design implementation flexibility. At the very first 
stage of the design process, specification and definition, the project 
team has the greatest amount of flexibility and uncovers a large 
share of potential design problems. As the team moves down the 
design process, the flexibility and amount of "what-if" analysis 
begins to decrease. Additionally, the majority of glaring errors of 
the design are uncovered and resolved. As one travels along the 
x-axis, the number of design errors uncovered decrease; however, 
more time is spent in identifying and resolving these bugs. The 
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forces acting upon the design wedge are the critical factors to 
market success discussed previously. These forces, or vectors, act 
upon the design wedge and contribute to the overall shape of the 
design process. The two characteristics that define a vector— 
direction and magnitude—^are equally valid in describing market 
forces and impact upon the design wedge. For example, the time-
to-market vector will tend to decrease the length of the wedge 
along the x-axis, while increasing system speed will necessitate an 
expansion in the design flexibility axis, as designers pursue alter
nate design styles and process technologies to decrease signal 
delays. 

The percent of time spent in each of the steps in the design cycle 
for each geographic region is shown in Figure 3-9. While subtle 
differences exist in the design styles and the amount of time spent 
on each step, these differences may be statistically insignificant 
overall. 

Definition of Des ign Specification and System 
Partitioning 
The following inferences can be drawn, based on the results of our 
survey: 

• Consumes more than one-fifth of the overall design cycle 

• System architects rank only behind digital designers in 
population 

• Design specification and system partitioning is most flexible 
portion of the design cycle 

The automation of system-level design is one of the few untapped 
wells in electronic design automation. The time spent on this por
tion of the design process, in addition to the number of self-labeled 
system architects, makes this area an enticing target to companies 
that can provide properly designed automation tools. Dataquest 
foresees significant opportunity in this area, and indeed a few com
panies have targeted this area for products that will be introduced 
in the next 6 to 12 months. 

Logic Des ign and Verification 
The following conclusions can be drawn from our survey: 

• Consume the most of the design cycle 

• Has the largest population of engineers 

o Digital designers 

o Simulation and verification support engineers 

• Has the largest numbers of EDA tools 

o Design entry 

o Logic synthesis 

o Verification tools 
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This area, more than any other, has received the brunt of the focus 
of the EDA community. The increasing time-to-market pressures 
facing the electronic designer results in design teams searching for 
new ways to compress the design cycle. Of critical importance is 
the need to compress the design of ASIC devices and printed 
circuit boards. Indeed, electronic designers anticipate compressing 
the board and ASIC design cycles by between 25 and 30 percent 
throughout the next five years, as shown in Figures 3-10, 3-11, 3-12, 
and 3-13. Particularly striking in the survey results were the 
geographic differences between Japanese and North American 
design cycles, with Japanese design cycles on average two to three 
months shorter than North American designs. Further analysis 
shows that the Japanese designer is creating less complex designs. 
The average ASIC design sign in Japan was approximately 18,000 
gates in 1992, while in North America the average ASIC size was 
28,000 gates for the same period. Also, the number of signal layers 
in a Japanese board was less than its North American counterpart 
(see Figure 4-5 in Chapter 4). 

Clearly, electronic designers want to continue to compress their 
design cycles, although the methods and technique they will 
employ to shorten the design process is not so obvious. More and 
more, designers are turning to top-down design and design reuse 
to enhance their productivity. Indeed, design reuse will play a 
significant role in the coming years, as the gate capacity of ASIC 
devices continues to increase. As shown in Figure 3-14, approxi
mately 35 percent of all designs are reused circuitry from a 
previous design. Dataquest anticipates that this percentage will 
increase toward 50 percent during the next five years as design 
management tools improve. 

Des ign for Testability and Test Vector Deve lopment 
Based on the results of our survey, the following inferences can be 
drawn: 

• Consumes a significant amount of the design cycle 

• Japanese designers are more concerned about test and spend more 
time on test issues 

• New tools are emerging to shorten the test process and improve 
testability 

The perceptions of designers as they relate to fault coverage are partic
ularly important to EDA vendors of test automation tools. Figure 3-15 
shows the acceptable fault coverage for ASIC designs by region. 
Figure 3-16 shows fault coverage acceptability by application. 

Perhaps of greater significance is the summation of the total ASIC 
design market addressed by a tool offering a given fault coverage. 
The sum percentage of the ASIC market addressed given the fault 
coverage capability is shown in Figure 3-17. For example, a tool 
that consistently offers 95 percent fault coverage may address up to 
60 percent of the ASIC design market, whereas a tool offering 
99 percent fault coverage may apply itself to 95 percent of the design 
market. 
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While there is a definite need for fault coverage, it is not free. There is 
a significant penalty in both cost and speed for increasing the testa
bility of a design. To detemune how much electronic designers are 
willing to pay for increased testability, Dataquest cross-correlated the 
targeted fault coverage a designer wishes to achieve, with the penalty 
he is willing to pay in both speed and density. Figure 3-18 shows the 
results of this analysis. In general, designers recognize that they will 
have to pay an increasing penalty in speed and cost to achieve higher 
levels of testability. Particularly important, however, is the fact that the 
design engineer will more readily pay for an increased component 
cost than a slower system speed. 

Systems Integration and Verification 
The systems integration and verification portion of the design cycle 
consumes the same amount of time as the test development phase. 
According to users, there are few ways to approach this problem. 
Currently, there exists three methods of verifying the integrity of a 
system: 

• Simulation of critical parts 

• Full system simulation 

• Breadboarding 

Figures 3-19, 3-20, and 3-21 show the current and anticipated future 
usage of each type of verification technique. Clearly, users have a 
strong desire to move away from breadboarding and toward 
full system-level simulation. However, this must be tempered with 
the ability of the EDA vendors to supply a valid solution. The 
following factors may retard the implementation of full-system 
simulation: 

• Increased system complexity 

• Simulation capacity 

• Simulation speed 

• Model availability 

Dataquest believes that three years ago, user's response to planned 
usage of system verification would have been quite similar. The 
"Holy Grail" of full-system simulation continues to be sought after 
by the large majority of users, yet only a minority have been suc
cessful in obtaining the goal. Dataquest anticipates that bread-
hoarding will continue to play an active role in system verification, 
and new advanced breadboarding capabilities using programmable 
technology will fuel the longevity of breadboarding. 

Prototype Debugging 
Prototj^e debugging consumes approximately 17 percent of the sys
tem design cycle worldwide. During this phase of the design process, 
two type of errors may be imcovered in the system: timing violations 
and functional violations. To gauge which type of design error was 
more problematic, Dataquest asked electronic designers which type of 
designer error consumed more time after the prototj^e was received. 
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In general, the responses were evenly divided, with 50 percent of the 
designers responding that functional violations took more time, and 
the other 50 percent reporting that timing error took more time to 
resolve, as shown in Figures 3-22 through 3-25. Dataquest foresees that 
advanced prototyping technologies, including breadboarding and ASIC 
prototyping, will continue to be used for tracking down functional 
difficulties after prototypes are received. 
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Figure 3-1 
Factors Critical to Market Success, North America 
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Figure 3-2 
Factors Critical to Market Success, Japan 
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Figure 3-3 
Factors Critical to Market Success^ Europe 
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Figure 3-4 
Mean Number of Design Engineers Assigned to a Project 
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Figure 3-5 
Types of Engineers Applied to a Project, North America 
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Figure 3-6 
Types of Engineers Applied to a Project, Japan 

Engineering Discipline 
-^. 

Digital Designers W////////M/M^^^^^^ 

System Architects W % : % ^ ^ ^ 

Software Development 

PCB Layout 

-I 
Test Engineers ^ 

Analog Designers 
Simulation Engineers -I 

Manufacturing 'f////////^ 

clallsts ^ M 

-t W//////////^/A Packaging Engineers ^ 

Reliability Engineers ^7//////////^ 

IC Layout Specialists Y////////////////////^^^^^ 

Mixed Signal Designers Y////W//////////////////\ 

- ! 1 \ r-
50 100 150 200 

Number of Responses 

250 

Source: Oataquest (November 1992) C2CX1E4M 

November 30, 1992 ©1992 Dataquest Incorporated CCAM-EDA-UW-9201 



The Design Process 3-11 

Figure 3-7 
Types of Engineers Applied to a Project, Europe 
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Figure 3-8 
The Design Wedge 
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Figure 3-9 
Percent of Time Spent on Design Cycle 
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Figure 3-10 
Board Design Cycle: Concept to Protot3rpe 
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Figure 3-11 
Board Design Cycle: Prototype to Production 

Months 

8 -

7 -

6 -

5 -

4 -

3 -

2 -

1 -

0 
1991 1992 1993 1994 1995 

North America Japan Europe 

Source: Dataquest (November 1992) Gzoa£460 

November 30, 1992 ©1992 Dataquest Incorporated CCAM-EDA-UW-9201 



The Design Process 3-15 

Figure 3-12 
ASIC Design Cycle: Concept to Protot3rpe 
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Figure 3-13 
ASIC Design Cycle: Prototype to Production 

Source: Dataquest (November 1992) 
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Figure 3-14 
Design Reuse^, by Application Area 
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Figure 3-15 
Acceptable Fault Coverage, by Region 
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Figure 3-16 

North American Faxilt Coverage Acceptability, by Application 
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Figiure 3-17 
Percent of Worldwide ASIC Design Addressed, by Fault Coverage 
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Figure 3-18 
Acceptable Penalty for Targeted Fault Coverage, North America 
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Figure 3-19 
Design Verification Techniques, North America 
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Figure 3-20 
Design Verification Techniques, Japan 
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Figure 3-21 
Design Verification Techniques, Europe 
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Figure 3-22 
For Board Design: Which Consumes More Time during Design? 

Source: Dataquest (November 1992) Ga003471 
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Figure 3-23 
For Board Design: Which Consumes More Time after Reception of Prototype? 

Source: Dataquest (November 1992) Qzoozm 

Figure 3-24 
For ASIC Design: Which Consumes More Time during Design? 
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Figure 3-25 
For ASIC Design: Which Consumes More Time after Reception of Prototjrpe? 

Source: Dataquest (November 1992) G20tJ2474 

November 30, 1992 ©1992 Dataquest Incorporated CCAM-EDA-UW-9201 

A 



Chapter 4 
The Board Dissected 

The bedrock upon which electronic designs rest is the printed circuit 
board. "The board" has evolved significantly during the past 20 years. 
In the early days of electronics, printed circuit boards were pre
dominantly analog in nature; today, as shown in Figure 4-1, the board 
is primarily digital. According to users, the analog component is 
expected to continue to shrink—although not dramatically—during the 
next five years. 

Figure 4-1 
Percentage of Analog versus Digital Content for Printed Circuit Boards 
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It is a common misconception that printed circuit boards are growing 
smaller at a rapid rate. In fact, the results of Dataquest's research indi
cate that the form factors for the large majority of boards are shrink
ing at a much slower pace than originally anticipated. Figures 4-2, 4-3, 
and 4-4 show that users' responses to the size of current and next 
generation printed circuit boards. The average board size is anticipated 
to decrease only slightly during the next three to five years, with the 
majority of boards in the 100 to 249 square-inch range. So, while the 
overall size of printed circuit boards remains relatively constant, the 
complexity and design issues surrounding board design are increasing 
dramatically. 

The contributing factors to board design complexity include: 

• Increasing numbers of signal layers 

• Increasing clock frequencies 

• Device usage 

• Decreasing package coxmt 

• Increasing pin counts 

Figure 4-2 
North American Board Size 
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Figure 4-3 
Japanese Board Size 
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Figure 4-4 
European Board Size 
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Signal Layers 

One way of gauging the complexity of board design is to examine the 
number of sigrial layers per board. Indeed, the number of signal layers 
per board are anticipated to increase 47 percent during the next five 
years, as shown in Figure 4-5. On average. North American designers 
create more complex printed circuit boards, followed by Europe, then 
Japan. The relative simplicity of Japanese board complexity is due to 
the low cost, high manufacturability needs of its consumer goods 
focus. 

Clock Frequencies 

Clock frequency is also a signpost to the complexity in board design. 
In 1991, the mean highest digital clock frequency of North American 
boards was 104 MHz. Dataquest anticipates with the coming wave of 
+100 MHz microprocessors, mean speeds will triple during the next 
few years. 

Device Usage 

The total number of components used per board will also decrease in 
the coming years. Dataquest research indicates that the average 
number of components per board will decrease 10 percent in North 
America—from a mean of 77 components today to 70 in the next 
generation of designs. Japanese engineers forecast a less rapid decrease 
in component usage, and European engineers appear to be an 

Figure 4-5 
Average Number of Printed Circuit Board Signal Layers 
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abnormality, with their mean number of components per board 
increasing slightly for their next generation designs. 

Examining the components that make up today's printed circuit 
boards, we see some startling changes. While usage of standard 
microprocessors, ASICs, and other logic will remain relatively 
constant, there will be an increased usage of high-density program
mable logic products, including complex programmable logic devices 
(CPLDs) and field-programmable gate arrays (FPGAs), as shown in 
Figures 4-6 and 4-7. The number of simple programmable logic 
devices (SPLDs) used will decrease, as these devices will be integrated 
into their higher capacity brethren. 

Packaging 
The increasing silicon capacity of microprocessors and ASIC devices 
has mitigated the need for increased board sizes and the need to add 
additional components. However, as the silicon becomes more com
plex, the need to increase the input and output capacity of the 
packages has required the development of a new breed of packaging 
technology. 

Figure 4-6 
Component Makeup of Cvtrrent Generation Boards 
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Figtire 4-7 
Component Makeup of Next Generation Boards 
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These new packaging techniques exacerbate the complexity of printed 
circuit board design. Electronic designers are anxious to obtain the fea
tures offered by utilizing advanced packaging techniques, including 
chip on board (COB), tape automated bonding (TAB), multichip 
modules (MCM), and flip-chip technologies. Detailed in Table 4-1 are 
users' responses to the types of packaging technologies that they are 
using, and what they plan to use for ttieir next generation designs. 
Clearly, users desire the features that advanced packaging offers them, 
both in the increase in functionality, and the overall system speed 
increase. The ability to provide solutions for future packaging technol
ogies is critical for EDA vendors that wish to participate in system 
level design. 

Table 4-1 
Usage of Advanced Packaging Technologies (Percentage 
of those responding) 

Generation 

North 
America 

Japan 
Europe 

COB (%) 

Current 

22 

17 

34 

Next 

26 

33 

46 

TAB (%) 

Current 

14 

18 

13 

Next 

28 

31 

20 

MCM (%) 

Current Next 

12 42 

6 30 

20 10 

Flip Chip (%) 

Current Next 

5 13 

5 11 

8 10 

Note: All numbers are a percentage of the total responses. 
Source: Dataquest (November 1992) 
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Chapter 5 
EDA Applications Perceptions ^ ^ ^ ^ . ^ 

EDA Consumption Trends 

In 1991, EDA software posted a languid 3.8 percent growth rate, and 
Dataquest does not forecast a recovery an3^me soon. Dataquest 
research shows that capital equipment expenditures for EDA software 
are expected to increase 5 percent in North America and decrease 
1 percent in Europe. The smallest amount of growth in the history of 
EDA software occurred in 1991. Is this slowdown in the historically 
high-growth rates in EDA software a signpost of the maturation—or 
perhaps saturation—of electronic design automation? While many fac
tors contributed to the recent lackluster performance, including 
product transitions, global economic recession, and political instability, 
examining the perceptions of electronic designers toward EDA soft
ware will shed some light on future growth opportunities. To 
accurately gauge market perception and possible saturation of EDA 
applications, Dataquest asked end users about their feelings towards 
EDA tools, and the need for additional licenses. 

Many factors contributed to the high-growth rates in EDA software in 
the past, including the introduction of new applications and the adop
tion of ASICs as a design methodology. The shift from proprietary 
tools, supplied by ASIC vendors or developed internally, to using 
commercially available external tools was extremely important. Com
mercial EDA vendors benefited, as large companies shifted from 
spending their EDA budgets on internally developed tools to purchas
ing external tools. However, Dataquest research indicates that this shift 
is almost at an end. We asked electronic designers what percentage of 
their EDA budgets spent on external tools versus developing internal 
tools. The results are shown in Figures 5-1, 5-2, and 5-3. Worldwide, 
approximately 85 percent of EDA budgets were spent on external 
tools. The other 15 percent was spent on internal development, 
including applications not commercially available, systems integration, 
and support. Dataquest believes that there is an opportunity for large 
EDA suppliers to gamer some of this last 15 percent of EDA dollars 
by providing custom consulting and integration services to large 
design groups. 
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Figiire 5-1 
Percentage of EDA Budget Spent on External Tools, North America 
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Design Entry: The Workhorse 

The need to capture electronic design information is more crucial 
today than it ever has been in the past. With the increasing complexity 
and shortening design cycles, designers are looking toward this area 
to improve their productivity. To gauge the relative importance of 
design tools, Dataquest asked electronic designers to rate (on a scale 
from one to five) the importance of a variety of tools. Schematic cap
ture continues to have a strong significance to the electronic designer, 
as shown in Figure 5-4. Indeed, schematic capture is the most ubiqui
tous EDA application, with an average of 45 licenses per company in 
North America. However, as is readily apparent in Figures 5-5 and 
5-6, there does not seem to be a need for additional licenses. True 
schematic capture is a mature market, and is slowly being superseded 
by hardware description language (HDL)-based entry. While not of 
primary importance to the electronic designer today, with a mean 
rating of 3.7, there is a pent-up demand for HDL-based entry 
products. 
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Figure 5-2 
Percentage of EDA Budget Spent on External Tools, Europe 

Percentage of EDA Budget 
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Model libraries consistently rank as an important tool in the design 
automation process. The libraries are the foundations upon which the 
rest of the EDA tools work, and users clearly recognize the importance 
of having quality models. Dataquest anticipates that both users and 
EDA vendors will place continued focus upon the model problem. 

Design Verification 
Design verification tools are the most important weapons the elec
tronic designer has to combat design problems. Design simulation 
ranks as the single most important tool across every geographic area 
and industry. Not surprisingly, there are a variety of additional tools 
being provided by EDA vendors to help in the design verification 
process. However, only static timing analysis appears to be a crucial 
tool in the designers' arsenal, as shovm in Figure 5-7. Japanese 
designers, in particular, rate design verification tools higher than their 
North American and European counterparts—a telltale sign of the 
Japanese focus of detailed analysis. As with all highly rated tools, 
however, there is not a significant demand to add more simulation 
tools. As shown in Figure 5-7, only Europe has a need to sigruficantly 
increase the number of logic simulation licenses. 
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Figure 5-3 
Percentage of EDA Budget Spent on External Tools, Japan 
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Test Automation 

Figure 5-8 shows that North American designers appear to have 
missed the significance of test automation tools. Japanese and 
European designers rate these tools 0.4 higher (on average) than North 
American designers. Dataquest believes that this is a result of the 
increased pressure for quality and reliability placed upon these design 
groups, particularly in Japan. As such, these designer rank the impor
tance of test automation tools higher. 

Automatic test vector generation (ATVG) appears to have a bright 
future, as the demand for additional ATVG licenses is sigruficant. This 
demand must be tempered with the small current installed base, 
shown in Figure 5-8. The average number of ATVG licenses is small in 
comparison to other tools, and the prohibitive cost may limit potential 
growth. Additionally, the emergence of test logic synthesis, which is 
ranked higher in importance in designers' minds, may mitigate the 
need for sophisticated test pattern generation tools. 

Frameworks and Infrastructure 

During the past three years, the framework message has been broad
cast far and wide. Indeed, the idea that frameworks are the panacea to 
the myriad of inter-tool difficulties has been oversold. Users seem 
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Figure 5-4 
Worldwide Mean Number of Users' Current Licenses 
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reluctant to place much faith in these highly touted beasts, and rank 
tools such as data management, documentation, and manufacturing 
interfaces low in comparison to traditional point tools, as shown in 
Figure 5-9. 

CO . S 

II 
08002485 

Despite this relatively poor showing, Dataquest believes that frame
work technology will be an integral part of the future of electronic 
design. EDA vendors have proceeded down a path of no return, offer
ing designers a glimpse of an idyllic world where they may pick and 
choose point tools to construct their design methodologies. Yet, large 
EDA vendors will have to supply frameworks to the electroruc 
designer at a very low price premium. Dataquest asked electronic 
designers what they would be willing to pay for features offered in 
today's frameworks. As shown in Figures 5-10, 5-11, and 5-12, the net 
result is that electronic designers are willing to pay little for the 
promised benefits of frameworks. One must be wary of the survey 
technique used in this particular case, as most designer would tend to 
respond with a low value. While the data may be skewed to the 
downside, the relative perceived value and importance rating 
combined should make the EDA vendor wary of trying to extract a 
premium for their framework technology. Rather, Dataquest believes 
the frameworks and framework technology should be a leveragable 
technology, used by the EDA vendor to integrate point tools and to 
provide solutions to the electronic designer. 
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Figure 5-5 
Difference between Number of Licenses Owned versus Number Needed, 
by Application 
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User-interface customization is not perceived as being a significant 
value-added feature to electronic designers. Indeed, 76 percent of elec
tronic designers worldwide would not pay more than $5,000 per seat 
for this ability. Contrary to the monetary value given this ability by 
designers, Dataquest believes that conimon user interfaces will be 
widely accepted and Motif will continue to gain acceptance. 

Tbol integration and data translation capabilities are perceived to have 
more value to designers, Dataquest believes that this capability will be 
increasingly important to large EDA vendors as they begin to adopt 
third-party tools into their standard offerings. One of the more widely 
recognized standards used for data translation is the Electronic Design 
Interchange Format (EDIF). Shown in Table 5-1 are the percentages of 
people currently using and planning to use EDIF for a variety of 
tasl«. While no standard is perfect, and EDIF has had its detractors, 
overall usage of the standard remains strong and is growing. 

Data and Library Management has one of the greatest benefits to 
systems designers in the coming years: the ability to store, reuse, and 
modify existing libraries of components or designs. This advantage 
will become increasingly more important as complexity increases. In 
particular, ASIC design has the most glaring need for this capabilit)^. 
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Figure 5-6 
Mean Importance Rating of Design Entry Tools 
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Today, the average design reuses 35 percent of the previous design. As 
ASIC silicon capacity continues to skyrocket, Dataquest believes that 
this reuse factor will begin to approach 50 percent to take full 
advantage of the ASIC capacity. 

Synthesis and Layout 

Usage of logic synthesis tools has shown marked growth in the past 
three years. From when synthesis was commercially introduced in 
1989, the average design group now has more than two licenses. 
Judging by the need for additional licenses, the future of synthesis 
tools is exceptionally bright. On average, the number of licenses is 
expected to increase more than 50 percent during the next five years. 

In contrast, the demand for additional licenses of PCB and IC layout 
tools is small. Figure 5-5 shows PCB and IC Layout tool licenses are 
not expected to increase during the next several years. Yet the mean 
number of licenses of layout tools is effectively twice that of synthesis 
tools, and the replacement market for PCB and IC layout tools will 
remain strong. Irideed, electronic designers consistently give PCB and 
IC layout a high importance rating, as shown previously in Figure 5-9. 
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Figure 5-7 
Mean Importance Ranking of Design Verification Tools 
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Figuie 5-8 
Mean Importance Rating of Test Automation Tools 
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Figtire 5-9 
Mean Importance Rating of Selected EDA Applications 
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Figure 5-10 
Willingness to Pay per Seat for Framework License Offering 
Tool Integration and Data Translation 
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Figvire 5-11 
Willingness to Pay per Seat for Framework License Offering 
User Interface Customization 
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Figure 5-12 
Willingness to Pay per Seat for Framework License Offering 
Data and Library Management 
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Table 5-1 
Usage of EDIF (Percentage of those Responding) 

Generation 

North 
America 

Japan 
Europe 

Design Data 
Translation (%) 
Current 

40 

33 
51 

Next 

46 
57 

51 

Library Data (%) 
Current 

20 
15 
31 

Next 

31 

45 
42 

Other (%) 
Current Next 

2 3 
0 0 
5 7 

Note: All numbers are a percentage of the total responses. 
Source: Dataquest (November 1992) 

G2CI02433 
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Dataquest Electronic Design Survey 

1. Please check the organization for which you will be responding in answering this survey (check only one): 

Company Q Project Team Q 

2. What is the average size of your ASIC designs (in gates)? 

Current Desipi* Next Generation Design 
(check one) (check one) 

4,999 or fewer • • 
5,(XX)—9.999 • • 
10,000—19,999 • • 
20,000—49,999 • • 
50,000—74,999 • • 
75,000—99,999 • • 
100,000 and greater • • 
Don'tknow • • 

*Current design means the design that you are currently working on. This usage is consistent throughout this survey. 

3. Please estimate the average annual unit volume production per board design: 

4. What is the average number of signal layers per board design? 

Current Design Next Generation Design 

5. What is the size of your typical board design? 
Current Design Next Generation Design 

CCheck one) (Check one) 
Less than 10 square inches (25.4 cm )̂ • • 
10-19 square inches (25.4-50.7 cm2) • • 
20-49 square inches (50.8-126.9 cm2) • • 
50-99 square inches (127-253.9 cm2) • • 
100-249 square inches (254-634.9 cm2) • • 
250-499 square inches (635-1,269.9 cm2) Q • 
500 square inches or greater (1,270 cm2) • • 

6. How many different boards does your company and project team design annually? 

Company Project Team 

7. Please estimate the average number of IC packages per typical board design: 

Current Design Next Generation Design 

8. What is the highest frequency used in your design? 

Digital Clock Frequency MHz Analog Signal Frequency MHz 

9. What percentage of your design's functionality is reused circuitry from a previous design? % 

10. Are you using, or do you plan to use, EDIF in your design process for the following (check all that apply)? 

Current Design T<!^^l ([feneration Design 
Design Data Translation Q §1; 
Library Data Translation G (3 
Other (please specify) 
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11. On average, how many of the following devices do/will you have on each board design? 
Current Design Next Generation Design 

Micn̂ MOcessors 

Microcontrollers 

DSPs 

PALs, PLAs 

Complex PLDs (e.g., Altera's MAX, Plus Logic) 

Field Programmable Gate Arrays (e.g., Xilinx, Actel ICs) 

Gate Arrays (Mask Programmable) 

Cell-Based ICs 

Handcrafted, Full-Custom ICs 

Analog ASICs 

Mixed Signal ASICs 

12. Please check the process technologies of the standard ICs and ASICs used in your board design (check all that apply): 

Standard ICs 
Next 

Current Generation 
Design Design 

NMOS • • 
CMOS • • 
BiCMOS • • 
TTL • • 
ECL • • 
GaAs • • 
Don't Know Q • 
Other (please specify) G G 

ASICs 

Current 
Design 

G 
Q 
Q 
G 
G 
Q 
G 
G 

Next 
Generation 
Design 

G 
G 
G 
G 
G 
G 
G 
G . 

. (Specify) 

13. a) For a typical electronic system design project, how many total engineers are assigned? 

b) Of the total engineers, which of the following categories apply (check as many as applicable)? 

.(Specify) 

System Architects G 
Digital Designers G 
Analog Designers G 
Mixed-Signal Designers G 
Simulation and Verification Support Engineers G 
TestEngineCTS G 

Other (please specify) 

PCB Layout Specialists G 
IC Layout Specialists G 
Software Development Engineers G 
Packaging Engineers G 
Reliability Engineers G 
Manufacturing Engineers G 
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14. Please estimate the number of licenses/cqiies of the following EDA tools that you have, and how many you need: 

Currently Currently 
Have Need 

Schematic Entry 
Logic Synthesis 
Logic Simulation 
Timing Verification 
Analog Simulation 
Automatic Test Vector Genoation 
PCB Layout 
IC Layout 
Thermal Analysis 
Data Management 

15. Please check the three most important factors to your product's fubire ability to achieve market success (check only 
three): 

Increasing Functionality Q 
Increasing System Speed G 
Increasing Quality/Reliability Q 
Increasing Ease of Use Q 
Reducing Time-to-Maiket Q 
Reducing Form Factor Q 
Reducing Cost Q 
Reducing Power Dissipation G 
Reducing EMI Q 
Other (please specify) 

16. Please estimate the percentage investment (i.e., resources) in developing the hardware portion of your system vo^us the 
software portion: 

Current Design Next Generation Design 

Hardware Portion 
Software Portion 

Total = 100% Total = 100% 

17. If you use or plan to use the following devices, what do you plan to use them for (check all that apply)? 

Prototyping Prpjuctign ASIC gtnuiatjgn 

PALs. PLAs Q • • 
Complex PLDs/FPGAs • • • 

18. For a typical board design, what percentage of its functionality is digital versus analog? 

Current Desipi Next Generation Design 

Digital 

Analog 

Total = 100% Total = 100% 

19. Please estimate the percentage of the packages on your current board design according to the following categories: 

Surface Mount 

Through-Hole Packages 

Total = 100% 
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20. Which of the following package technologies do you currently use or arc you planning to use (check all that apply)? 
Current Design Next Generation Design 

Chip on Board (CoB) • • 
Tape Automated Bonding (TAB) • ^ 
Multi Chip Modules (MCM) • • 
Flip Chip • • 
Hybrid • • 

21. For your board designs, how long (in months) would you estimate the design cycle to be? 

Board Designs 
Current Design Next Generation Design 

From concept to prototype 
From prototype to volume production 

22. For your ASIC designs, how long (in months) would you estimate the design cycle to be? 

ASIC Designs 
Current Design Next Generation Design 

From concept to prototype 
From prototype to volume production 

23. What percentage of fault coverage is acceptable in your ASIC designs (check only one)? 
Less than 50% • 
50-79% • 
80-85% • 
86-90% • 
91-95% • 
96-99% • 
100% • 

24. In order for your ASIC design to achieve the highest possible testability level acceptable, what percentage of increased 
component cost and reduced speed are you willing to accept? 

Penalty 0 1-5% 6-10% 11-15% 16-20% >20% 
Component cost (Check one) Q G Q • Q G 
Reduced speed (Check one) • • • • • • 

25. Please indicate whether any of your designs implement the following test capabilities (check all that apply): 

Cunrent Design Next Generation Design 
Full SCAN (ASIC) • • 
Partial SCAN (ASIQ • • 
BIST (ASIC) • • 
BIST(board) • • 
JTAG (board) • Q 
Other (please specify) 

26. a) During the design cycle, which of the following design problems consumes more time? 
ASIC Pcsign Board Dê JEp 
(Check One) (Check One) 

Timing violations Q Q -
Functional violations Q Q 

b) After the prototype is received, which of the following design problems consumes more time? 
ASIC Design Board Design 
(Check One) (Check One) 

Timing violations G • 
Functional violations Q G 
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27. Please indicate the percentage of system design cycle time spent on the following tasks: 
% of System Design 
Cycle Time Spent on Task 

DeOnition of design specification and system partitioning 
Logic/circuit design and logic verification 
Design for testability and test vector development 
System integration and verification 
Prototype debug 
Other (please specify) 

Total = 100% 

28. During the design cycle, what methods do you use to verify your system designs (check all that apply)? 
Cunent Desipi Next Generation Design 

Full system level simulation Q O 
Simulate critical parts only G Q 
Breadboard (or directly to prototype) G Q 

29. a) What is your EDA budget (in dollars if possible)? 
1991 
1992 (estimate) 

b) What percentage of your 1991 EDA budget is spent on purchasing tools from outside vendors versus developing 
tools internally? 

Outside Vendors % 
Internal Development % 

Total = 100% 
30. On a per-seat basis, how much would you be willing to spend for a framework license that supports the following (check 

only one per column)? 
Tool Integration Data & User 
& Data Library Interface 
Translation Management Customization 

Less than $2,500 • • • 
52,500-54,999 • • • 
55.000-59,999 • • • 
510,000-514,999 • • • 
$15,000ormore Q • • 

31. From the following list, please check all the vendors whose platforms you cuirendy use or plan to use for EDA: 
Current Future 

Apple Computer • Q 
DEC Q • 
Fujitsu • • 
HP/Apollo Q • 
Hitachi • • 
IBM • • 
MIPS • • 
NEC • • 
Silicon Graphics Q G 
Sony • • 
Sun Microsystems Q G 
IBM Clone Vendor Q G 
SPARC Clone Vendor G G 
Other (please specify) 
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32. Do you plan to use X terminals that do not provide any local processing power in your EDA environment? 

Yes • 
No • 

33. Please rate the importance of each of the following design automation tools (rate on a scale of 1 to 5, with 1 = Least 
Important and 5 = Most Important): 

Least Most 
DIGITAL DESIGN Important Important 

Design Entry: 1 2 3 4 5 
Schematic entry (graphical) • • • • • 
High level entry (e.g., HDL) • • • • • 
Model libraries • • • • • 

Design Verification: 
Simulation • • • • • 
Static timing verification G Q G G G 
Signal noise analysis G G G G G 
Transmission line simulation G G G G G 
Crosstalk analysis G G Q G G 
Power consumption analysis G G G G G 
EMI simulation Q G G G G 
Simulation acceleration (e.g., Zycad, IKOS) G Q G G G 
Hardware modeling (e.g.. Logic Modeling Systems) G G G G G 
Rapid prototyping (e.g., ASIC emulators) G G G G G 

Logic Synthesis G G G G G 
Test Automation: 

Automatic test vector generation G G G G G 
Design for testabilityAest logic synthesis G G G G G 
Fault simulation/grading G G G G G 

Documentation G G G G G 
Data management G G G G G 

OTHER 
IC Layout G G , G G G 
PCB Layout G G G G Q 
Thermal Analysis Q Q G G Q 
Electromechanical Design Automation Tools G G G G G 
Manufacturing Interfaces G G G G G 

34. Which of the following design and manufacturing tasks do you currently perfonn, or will you perform, internally within 
your company (check all that apply): 

Current Design Next Generation Design 

IC floor planning G G 
IC manual place and route G G 
IC automatic place and route G G 
IC design rule checking G G 
IC electrical rule checking G G 
IC logic-to-layout checking Q G 
PCB baieboard fabrication G G 
PCB assembly Q G 
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35. Please check which of the following hardware description languages (HDLs) you use or plan to use (check all that apply): 

Current Design Next Generation Design 

VHDL Q • 
Verilpg HDL • • 
UDL/I • • 
Prqjrietary Q Q 
Other (please specify) Q • 
No use of HDL • • 

36. What is the total employee count of your company? 

37. What is your title? 

38. Which one of the following best describes your primaiy line of business in each category? 

Company Project Team 
CCheck only one) (Check all that apply) 

G Q Aerospace/military electronics 
G Q Automotive 

Communications equipment 
Q Q Telecommunications 
Q G Data Communications 

Computer Systems (Desktop computers & servers): 
• • RISC 
• • CISC 

Host-based systems 
Q Q Midrange computers 
• • Supercomputers 
G G Mainframes 
G G Consumer electronics 
G G Government 
G G Industrial control 
G G Medical equipment 
G G Semiconductors 

Peripherals: 
G G Printers/plotters 
G G Mass storage 
G G Test/instrumentation equipment 
G G Other (please specify) 

Name/Title: 

Company: 

Address: 

Telephone;. 
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In TTiis Issue... 

Market Analysis 

An Update from the HDL Front 

The momentum behind VHDL is picking up, while 
Verilog HDL's momentum is decd^rating—but not 
enough to negate its effect as a viable market force 
among its established users over live next few 
years, this Dataquest research reinforces our pre
vious projecfian of a dramatic surge in VHDL 
market share through 1995, partially because 
Japan-based electronics siqjpliers are beginning to 
join their North American counterparts in sup^)ort 
of this IEEE standard. 
By Ron ColleH Pagel 

Market Analysis 

An Update from the HDL Front 
Dataquesf s research of the electronic design 
market indicates that the momentuzn behind the 
VHSIC Hardware Description Language (VHDL) 
is accelerating. Not only is this the case in North 
America, but Japan-based electronics suppliers 
have also begun throwing greater support 
behind the IEEE standard. As a result^, we con
tinue to stand by our projection that VHDUs 
market share will increase dramaticalLy during 
the next three years. 

While VHDL is gaining strength, the Verilog 
hardware description language (HDL), whidi is 
the primary alternative to VHDL, is showing 
signs of weakness. Despite the efforts of both 
Cadence and the Open Verilog International 
(OVI) consortium to strengthen the language's 
market position, it is dear that Verilog HDL has 
been able to expand its market perception (as a 
long-term standard) only marginally over the 
past six to nine months. This conclusion is based 
on Dataquest research showing that although 
Verilog will retain a significant portion of its 
current user base over the next few years, VHDL 
wiU capture most new users adopting the top-
down design methodology, provided that the 
VHDL-based products meet the market's performance 
expectations. Nonetheless, in our view, Verilog 
HDL will remain a force in the marketplace for 
at least the next two to three yearS/ especially in 
light of Cadence's recent acquisition of the Valid 
Logic installed base. 

Whether OVI and other Verilog HDL champions 
are able to arrest, or at least slow, the VHDL 
tide remains to be seen. This research examines 
the current and projected market djmamics 
impacting the various HDLs. 

HDL Market Dynamics 
With HDL-based top-down design moving 
steadily into the mainstream electronic design 
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arena, electronics manufacturers are increasingly 
selecting VHDL as the langtiage of choice Selec
tion of VHDL over Verilog EDDL stems not from 
any particularly superior capabilities of tiie 
language—in fkct it is somewhat inferior in 
many -ways—but rather because VHDL is per
ceived by the market to be fully endorsed and 
heavily supported by most electronic design 
automation (EDA) and ASIC suppliers. The 
upshot is that the collective market power of 
the EDA and ASIC suppliers promoting VHDL 
has overshadowed the attempts initiated by 
Verilog HDL proponents to sustain its momen-
tuncL Furthermore, we believe that Cadence 
failed to seize upon a window of opportunity in 
1991 to significantly bolster Verilog HDUs mar
ket position. The company's seemingly laissez-
iaire attitude toward Verilog HDL standardiza
tion during that time has been a boon to most 
opponents of Verilog HDL: In our view, this is 
somewhat imfortunate, given Verilog HDL's ease 
of use, production-proven status, growing third-
party support, ASIC library support, and general 
popularity among users. 

Despite the trend toward VHDL, many electron
ics manufacturers continue adopting Verilog 
HDL. We estimate that Cadence soM an addi
tional 1,500 to 1,800 Verilog-XL simulator 
licenses in 1991. This brings the installed base to 
approximately 5,500 single- and multiple-user 
licenses, which translates to 10,000 to 15,000 
users of the Verilog-XL simxilator. It is important 
to note, however, that only a portion of the 
Verilog-XL user base can be viewed as "sophisti
cated" users of the Verilog HDL. In this context, 
we estimate tihat only 30 percent to 35 percent of 
the 10,000 to 15,000 Verilog-XL users can be con
sidered familiar enough with the language to 
use it as a design entiy vehicle for a top-down 
design. 

Furthering the Verilog HDL cause, several small 
EDA vendors, including both established compa
nies and start-up ventures, are developing EDA 
products based on Verilog HDL. Yet to date, 
none of the larger EDA vendors has announced 
support for Verilog HDL. Lack of endorsement 
by the bigger players remains a significant 
impediment to Verilog liDL standardization, 
although less so titan it did six months ago. 
Since ttien Cadence acquired Valid Logic, which 
significantly boosted the company's market 
power in the HDL arena. Many users of the 

Valid Logic CAE system that at one time would 
have migrated direcQy to VHDL are now likely 
to evaluate and perhaps adopt Verilog HDL. 

Still, companies such as Dazix, Mentor Graphics, 
Racal-Redac, and 'N^ewlogic have not endorsed 
Verilog HDL. To do so would bolster Verilog 
HDL's market position, which ostensibly would 
also strengthen Cadence. Thus, most of 
Cadence's competitors are loatii to support 
Verilog HDL. In addition, Synops)rs, an early 
and strong advocate of Verilog HDL, has been 
vigorously promoting VHDL since its acquisition 
of Hie Zycad VHDL-based simulation product 
line in October 1990. Not surprisingly, the conv 
pany has been gradually distancing itself from 
the Verilog HDL. Although Synopsys is dwarfed 
by Cadence and Mentor Graphics, the company 
has played a central role on the HDL battlefield. 
Indeed, Sjmopsys can be credited with helping 
to establish Verilog HDL as a de facto standard 
in the marketplace. In our view, S3mops3re' mar
ket power and its ability to influence Hie direc
tion of the HDL trends will continue to expand 
as a result of its nearly unfettered penetration of 
Hie logic sjmfhesis market 

HDL Market Share in North America and Japan 
Dataquesf s most recent research in North 
America and Japan (conducted in the second 
half of 1991) shows the market share of the 
various HDLs currently in use. The research 
was conducted by surve3nng managers and engi
neers at several hundred electronic design sites, 
most of which have 500 employees or more. 
The survey sample consisted of current users of 
EDA tools that run on botii technical worksta
tions and personal computers. The pie chart in 
Figure 1 indicates tiiat tiie percentages of Verilog 
HDL users and VHDL users in Nortii America 
are approximately equal Figure 2 illustrates the 
current HDL market share in Japan and shows 
that Verilog HDL currently hold^ the leadership 
position in the Japanese market 

It is important to note that the data in Figures 1 
and 2 were not captured using a bottomrup 
approach and, thus, may be somewhat less 
accurate than a surv^ of VHDL product sup
pliers. However, the data correlate weU with our 
bottozn-up market share analysis conducted in 
early 1991 (see the CAD/CAM newsletter enti
tled "The HDL Showdown: VHDL versus 
Verilog HDL," April 1991), which shows approx
imate parity between VHDL and Verilog HDL. 
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Figure 1 
1991 North American HDL Market Segmentation 
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Figure 2 
1991 Japanese HDL Market Segmentation 

Source: Dataquest (April 1992) 
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Historical and projected market share figures 
published in April 1991 show worldwide 
figures, as opposed to a regional segmentation. 
At the worldwide level, our figures show that 
the market shares of Verilog HDL and VHDL 
were nearly equivalent This is based on our 
estimate that Verilog HDL and VHDL's Norfli 
American market shares were approximately 
equal, whereas in Japan, Verilog HDL held a 
significant edge; in Europe, a less exhaT:istive 
study indicated that VHDL held a significant 
advantage over Verilog HDL. 

North American Outlook 
Among the most significant issues facing EDA 
software vendors and ASIC suppliers is deter
mining how the HDL landscape will shift over 
the next three years. Dataquesf s most recent 
studies shed light on the subject. Figure 3 shows 
the projected market share of the various HDLs 
in North America. The chart was generated by 

surveying electronic design groups at over 
250 different sites th rou^out North America. 
Engineers and managers were aslffid which HDL 
they planned to use for their next-generation 
design. The results show that an overwhelming 
percentage plan to adopt VHDL. 

Despite the strong response fevoring VHDL, it 
is important to recognize that VHDL-based tools 
will realize their market share potential only if 
they fill fin the market's performance require
ments, The data in Figure 3 is simply a reflec
tion of the market's current thinking. Our 
assumption underlying the data is that VHDL's 
performance problems vriU be resolved and that 
the ASIC libraries will be available for VHDL 
tools. Most EDA vendors maintain that VHDL-
based tools will deliver the necessary perfor
mance requirements, but users still complain 
about VtS^L's slow simulation speed and exces
sive memory requirements. We believe that these 
performance issues will be resolved, given the 
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Figure 3 
Projected 1995 North American HDL Market Segmentation 

5ourcs:Da!aquest (April 1992) GZ0DDS20 

enonnous research and development efforts 
being put forth by VHDL advocates. Moreovei;, 
even if these eScais produce iess-than-satisfec-
tory results, slcyrocketing compute performance 
and dramatic improvements in price/perfor
mance of compute platforms will substantialty 
mitigate the problems. 

As an indicatian of the market's desire to hedge 
its bet Ml VHDL, our research confirms that 
much of the Verilog HDL installed base plans to 
adopt VHDL without disposing of Verilog HDL. 
Indeed, approximately 82 percent of the Verilog 
HDL-only instalted l^se in North America 
(those that are using Verilog HDL and have not 
adopted VHDL) will continue tising Verilog 
HDL over the next two to three years, if not 
longer. Only 18 percent plan to replace it with 
VHDL. Indicative of an emerging trend toward 
coexistence between Verilog HDL and VHDL, 
27 percent of the Verilog HDL-only installed 

base plans to adopt VHDL and use both Verilog 
HDL and VHDL for at least the next two years. 
However, 55 p>ercent of the Verilog-only users 
wiU continue using the language in tiie absence 
of VHDL, In sum, about half of the the Verilog 
HDL-only installed base will continue to cast its 
loyalty exclusively toward Verilog HDL. The 
other half will el^er forsake Veiik>g HDL for 
VHDL or adopt both languages-

Among the cuisent base of VHDL-only users in 
North America (those that are using VHDL and 
have not adopted Vsrilog HDL)^ less than 2 per
cent plan to replace VHDL with Verilog HDL. 
However^ approximately 6 percent of the VHDL-
only user base wiU also adopt Yexilog HDL and 
use both languages. 

In the North American decfcronic design market, 
adoption rates of VHDL will be fastest in the 
mHitaiy and aerospace industries, which is not 
surpising given that VHDL development was 
funded and later mandated by the U.S. Depart
ment of Defense. What is perhaps surprising, 
however, is that the computer industry which 
is a Verilog HDL stronghold, wiU also begin to 
aggressively adopt VHDL. Today, only 10 per
cent of tihe computer industry is using VHDL. 
We expect this figure to reach at least 40 percent 
during the next 18 to 24 months. 

Widespread adoption of VHDL is also expected 
among North American semiconductor manufac
turers. Approximately one-third of the industry 
has already begun using VHDL. Our research 
indicates that at least 50 percent to 60 percent of 
the semiconductor sector will be using it by the 
end of 1994. 

VHDL will also make significant inroads into 
the commiuucations equipment design arena. 
Approximately 25 percent of the communica
tions industry has adopted VHDL, but this 
figure wiU more tiian double over the next two 
years. 

Japanese Outlook 
From 1989 through 1991, the Japanese market 
wavered in its support of any particular HDL, 
although the tendency was moving toward 
Verilog HDL during that period. We believe that 
the bias favoring Verilog HDL was (and is) a by
product of the ubiquitous presence of the Verilog 
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HDL-based simulator, Vcrilog-XL, which 
expanded significantly once Cadence put its dis-
trOmtion musde behind it (after acquiring the 
technology from Gateway Design Automation), 
It was natural for users of the Verilog-XL simu
lator to iavai adoption of the complCTnentary 
Verilog HDL. Current HDL market share reflects 
Cadence's ovetall strength in the Japanese 
market—strength that is rooted in Cadence's 
stronghold on the IC design market 

Our studies conclude that approximately 34 per
cent of the Verilog HDL-only installed base will 
replace titie language with VHDh. Thus, coexis-
tence between VHDL and Verilog HDL is pro
jected to be widespread in Japan, with 53 per
cent of the Verilog HDL-only user base planning 
to use both Verilog HDL and VHDL. Only 
13 percent wili continue to tise Verilog HDL 
exclusively—that is, without adopting VHDL. 

"Ilie number of VHDL-only users in Japan is cur
rently too small to draw any solid candusions, 
but early indications suggest that 10 percent to 
20 percent may displace it with Verilog HDL, 
and another 15 percent to 25 percent will end 
up using both Verilog HDL and VHDL. The 
upshot is that we expect approximateiy 60 per
cent of the VHDL-oiJy base to use VHDL exclu
sive of Verilog HDL. 

Reaction to VHDL among most Japanese manu
facturers over the past few years has been less 
than positive. Negative perceptions about the 
language among Japanese manufacturers have 
been shaped by a number of factors. For 
instance, VHDUs DoD roots were viewed some
what negatively. Eectronics manufacturers 
believed that the language did not meet the 
needs of the commercial sector. Indeed, because 
VHDL was initially developed as a documenta
tion language, many of its constructs did not 
lend themselves to either simulation or logic 
synthesis. Furthermore, VHDL was more 
difficult to use than other langttages: Its gate-
level simulation speed was slow; the standard 
itself was open to interpretation; and apphca-
tions were being developed for tmique subsets 
of the language, which potentially precluded the 
mixing and matching of VHDL-ba^d tools from 
different vendors. Moreover, early widespread 
endorsement of VHDL among EDA vendors was 
viewed by Japan-based dectronics manufacturers 

as a preemptive response aimed at curbing the 
expanding presence of Cadence's Verilog HDL. 
In sum, VHDL was perceived as language un
able to meet the needs of the customer, but 
nonetheless was being forced upon iiie market 
by the U.S. government and an array of EDA 
suppliers determined to weaken Verilog HDL's 
market position. 

Many of the problems and stumbling blocks 
sunounding VHDL persist today. Yet, the collec
tive market power criE the VHDL camp, which 
consists not onty of EDA vendors but also of 
ASIC suppliers, has eclipsed much of the 
momentum previously garnered by the Verilog 
HDL. Egure 4, which shows the projected mar
ket share of the various HDLs in Japan, serves 
as a dear indicator of the collective mind-set of 
the Japanese electronics industry. Tliis figure 
reflects the survey responses from electronic 
design groups at over 100 different sites 
throughout Japaxt Engineers and managers 

Figure 4 
Projected 1995 Japanese HDL Market Segmentation 
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were asked which HDL they planned to use for 
their next-generation design. The results show 
that an overwhehning percentage plan to adept 
VHDL. Conversely, although the Verilog HDL 
base will grow by 15 percent to 20 percent, its 
market share vis-a-vis VHDL in Japan will 
dedine slgniScantly. 

Recent shifts toward VHDL within the Japanese 
ma i i ^ stem finm widespread KDA industry 
support of fee language, as well as a large nmn-
ber of VHDL products being introduced into the 
market Acquiescence toward VHDL and its 
projected coexistence with Verilog HDL is also a 
reflection of the fact that Japanese manufecturers 
are willing to accept VHDL on a trial basis but 
are unwilling to replace Verilog HDL with 
VHDL at this point Our research shovre that 
adoption of VHDL will be strongest in the 
automotive, computer, and semiconductor indus
tries. Coexistence between Verilog PTOL and 
VHDL will be widespread in the semiconductor 
industry, a current stronghold of Verilog HDL. 

UDL/I HDL, which was injected into the public 
domain but was originally developed as a 
proprietary language prirnarily by NTT Labora-
toiies in Japan, has yet to capture the market's 
attention. V^ stand by our projection that the 
earliest possible opening of a significant market 
window for UDL/I will be in 1995 or 1996. 

Dataquest Perspectfw 
Although Verilog HDL's market position has 
been bolstered by both its injection into the 
public domain and the creation of the OVI con
sortium, Dataquest believes that Cadence has 
not applied the necessary marketing, promotion, 
or support over the past nine montihs to emerge 
from the shadow cast by VHDL. Were it not for 
the feet that Cadence acquired Valid Logic, we 
would be inclined to believe that Verilog HDL's 
marlxt position woiild erode even fatster as a 
result of Cadence's limited efforts. Howevei> the 
acquisition has the potential to significantly 
expand both the hfie span and market size of 
V^ilog HDL. Even before the acquisition, usage 
of Verilog HDL witihin the Valid Logic installed 
base was widespread. VWth direct access to non-
Verilog HDL customers in the Valid Logic base, 
Cadence is in a better position to persuade a 
significant percentage to adopt VerQog HDL. Of 
course, it should be pointed out that Cadence 

offers both Verilog HDL and VHDL-based 
products. 

OVI has also been stepping up its efforts to 
stiengtiien Verilog HDL's position, as follows: 

• OVI has become a distributor of a restricted 
version (protected against reverse engineering) 
of the Voilog simulator that can be used to 
validate thiid-party Verilog HDL-based tools. 

• Several Verilog HDL manuals have also been 
created, including a language reference 
manual and a programming language inter
face manual 

• A recently held user group meeting attracted 
several hundred attendees and appnoximately 
20 vendors on the exhibition floor 

• OVI's menibership has burgeoned to nearly 
50 mend)ers. 

• A test technical sxibcommittee has been estab
lished to identify and address test require
ments as they pertain to Verilog HDL. 

• Several discussions are under way within the 
various technical subcommittees to determine 
what, if any extensions should be incorpo
rated into the language. 

Even moze significant is OVI's recent decision 
to begin pressing the IEEE to accept the Verilog 
HDL as a standard hardware description 
language. 

Finally, an increasing number of start-up ven
tures have begun investigating and/or develop
ing EDA products based on the Verilog HDL. 
KledgUng companies in this camp are motivated 
by the prospect of penetEating the large 
Verilog-XL simiiXation installed base. Viiih all 
of the activity surrounding both Wrilog HDL 
and VHDL, Dataquest believes that the two lan
guages will coexist over the next several years, if 
not longer. We estimate that by 1996 there will 
be over 30,000 users of Verilog HDL and VHDL 
(see Figures 5 and 6). 

The opportunity for EDA vendors is to offer the 
market tools and environments that support this 
paradigm. Indeed, the market opportunity for 
language-independent tools portends to be rich. 

By Ron Cottett 

This article also appears in the .ASICs Yiorldwide 
Datacfuest Perspective. 
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Figure 5 
Projected Installed Base of VHDL Useis* 
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Figure 6 
Projected Installed Base of Verilog HDL Users* 
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In This Issue. 

Market Analysis 

Top-Down Design Jettisons into tlte Mainsbeam 
There will be several fundamental shifts as top-
down design methodology increasingly penetrates 
the design market: increasing use of mixed-level 
HDL-based simxilators, greater reuse of previous-
generation designs, and expansion of the logic syn
thesis market. Dataquest believes that there is still 
room in a crowded field for EDA vendors who can 
search out the emerging areas yet to be addressed 
in the top-down design market. 
By Ron Collett Page 1 

Market Analysis 

Top-Down Design Jettisons into 
the Mainstream 
Top-down design and the electronic design auto
mation (EDA) tools supporting this methodology 
are rapidly moving into the mainstream design 
market. This, of course, should not be surprising 
given the substantial productivity improvement 
inherent in the use of hardware description 
languages (HDLs), logic synthesis tools, mixed-
level logic simulators, and test automation pack
ages that support test insertion and automatic 
test vector generation. This article profiles the 
expanding top-down design market. 

Increased Productivity Fuels Top-Down Design 
Market Growth 
Greater productivity is the primary force driving 
the increased use of the top-down design meth
odology and the supporting EDA tools. It has 
been well-documented by Dataquest and others 
that designers using an HDL-based design envi
ronment, which includes logic synthesis, can 
expect productivity gains of two to five times 
greater than with conventional gate-level design 
methods. (The metric we use is gates/month/ 
engineer). Our analyses show that with a gate-
level approach (using schematic entry) a 
designer can expect to design approximately 
1,000 gates per month. In contrast, using a hard
ware description language together with logic 
synthesis, engineers can expect to design 2,000 
to 5,000 gates per month. 

Moreover, these figures do not take into accoimt 
the additional productivity boost realized when 
large functional blocks of HDL are reused. Reuse 
of HDL is a significant and emerging trend. The 
net impact of reusing HDL megacells 5delds sig
nificantly higher productivity in terms of gates/ 
month/engineer. 
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Other advantages of top-down design tools 
include an enhanced ability to perform trade-offs 
in the areas of architectural design, chip size, 
and circuit speed. In the absence of HDL-based 
logic synthesis and supporting technologies, 
engineers face the prospect of performing a sig
nificantly greater nvunber of design iterations to 
hone in on an optimal solution. 

Migration from one chip technology to another, 
commonly referred to as design remapping, is 
yet another benefit of the technology. Examples 
of remapping include the migration from one 
process technology to another, such as remap
ping a 1.2 micron CMOS design to 0.8 micron 
CMOS implementation, and architectural 
migration, such as remapping a field-program
mable gate array (FPGA) design to a mask-
programmable gate array or cell-based IC. 

Reusability: Exploiting tlie Power of 
Top-Down Design 
Dataquesf s research shows that electronics man
ufacturers in both the United States and Japan 
are aiming to reduce product design cycles by 
20 to 30 percent between the current generation 
and the next generation of electronic designs. 
Reducing cycle time by this amount would not 
be so daunting if the demands being placed on 
design teams were not expanding so rapidly. For 
instance, when asked to rank the three most 
important fectors influencing a product's ability 
to achieve market success, manufacturers cite 
reducing time-to-market first, followed by 
increasing functionality, and reducing costs. 
Reconciling these three competing objectives 
falls directiy upon the shoulders of the design 
teams. 

Given that the goal is reducing design time and 
costs while significantly increasing fiinctionality, 
it is vmrealistic to believe that simply improving 
engineering talent and automation will be 
enough to reduce product design time by 20 to 
30 percent. Dataquesf believes that manufactur
ers must also create a technology infrastructure 
that supports large-scale reuse of existing 
designs. Providing such technology is a clear 
opportunity for EDA vendors. Today, 34 percent 
of the electronics irom an average dectronic 
product (built by North American electronics 
manufacturers) is circviitry that has been reused 
from an existing product. In Japan, the figure is 
slightly higher, 37 percent. In our view, this level 

of reuse will not be enough to remain competi
tive. Dataquesf believes that simultaneously 
increasing product functionality, reducing cost, 
and reducing design time (by 20 to 30 percent) 
wiU require electronics maniifacturers to design 
products comprising 45 to 55 percent of reused 
circuitry (see Figure 1). 

Integral to the reuse design methodology will be 
the creation of logic functions described in an 
HDL. These functions can be archived and 
resynthesized in subsequent designs using the 
various commercially available logic sjmthesis 
packages. 

We believe that the backbone of tomorrow's 
technology advantage will depend heavily on an 
electronics manufacturer's portfolio of intellec
tual property or designs. Revise of these designs 
will become critical as manufacturers strive to 
fill the widening gap between design produc
tivity levels and the relentiess advancement of 
semiconductor fabrication capabilities. Establish
ing a hbrary (or "war chest") of designs that can 
be readily reused (and perhaps enhanced) will 
enable manufacturers to both reduce design time 
and improve product qx;iality. Quality vdll 
improve because the reused portion of the sys
tem wiU have already vmdergone verification 
during the previous product design cycle. Of 
coiirse, these designs wiU require reverification 
when integrated into the new product design. 

Hidden within the reuse methodology is the 
learning curve associated with archiving designs 
and integrating the drcuitiy into the next-gener
ation product. Dataquesf s research indicates that 
the methodology requires a 12- to 18-month 
learning curve. 

Akin to remapping, which was discussed earlier, 
fovmdry independence is another key advantage 
inherent to reusable HDL models. Because the 
circuitry is described in a high-level generic lan
guage, the models can be retargeted to almost 
any tovmdry's fabrication process. 

Dissecting the Top-Down Design Marlcet 
Logic Synthesis 
The logic synthesis market continues to 
experience robust expansion, despite relatively 
few vendors. Over the past three years, the 
leading players in the EDA industry have 
been tmable to moimt a seriotis threat to 
Synopsys' market position. Sjmopsys has been 
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Figure 1 
Percentage of Circuitry Reused, Segmented by Industry 
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computer, peripherals, consumer, automotive, industrial control, medical equipment, government, and 
instrumentation. 

Source: Dataquest (July 1992) 

the source of most of the growth experienced 
in the logic sjmthesis arena during the past 
three years. For example, in 1989 the company 
captured 33 percent market share of a 
$13.7 million software market (ASIC-based 
logic sjoithesis only). In 1990, the company 
recorded logic synthesis sales of $16 inillion 
(software only), pelding the company 52 per
cent market share. Dataquesf s prelitrdnary 
analyses indicate that Synop>sys' market posi
tion gained even greater strength in 1991. 

Synopsys' position in the sjmthesis market is 
likely to remain healthy for at least the next 
six to twelve months. It will take that amoimt 
of time for competitors to motmt any kind of 
reasonable challenge to the company. In oior 
view, logic sjmthesis technology is the comer-
stone of the top-down design EDA environ
ment, which is why Sjmopsys is so successful. 

We expect the logic sjmthesis market to con
tinue experiencing strong revenue growth over 
the next two to three years. However, by early 
1994 we anticipate that the industry wiU be 
filled with an abundance of suppliers, which 

G2001034 

in turn wiU cause substantial price erosion of 
synthesis products. Already, Synopsys has been 
joined by an array of companies hoping to 
gain a share of the market, including Mentor 
Graphics, Cadence, Dazix, Racal-Redac, 
View^logic, Exemplar Logic, and Compass 
Design Automation. A nimiber of start-up 
companies are also developing products aimed 
at the logic sjmthesis market. Supply-side frag
mentation of this magnitude will undoubtedly 
dimmish both revenue and profit opportunities 
(see Figure 2). 

Despite the increased productivity that logic 
sjmtihesis tools yield, users consistentiy com
plain about the long run times and excessive 
disk space required to compile designs. 
Advances in computing performance should 
mitigate the problem somewhat; but as com
pute power rises, so too does design complexi
ty. Thus, the problem is analogous to running 
on a treadmill: the greater the compute power, 
the more com.plex the design tasks wiU 
become. Indeed, the industry is routinely wit
nessing design starts that boast 50,000 to 
75,000 gates. 
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Figure 2 
Historical and Projected Growth of Worldwide Logic Synthesis Market 
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HDL and Next Generation Design Entry 
Opportunities 

Dataquesf s research shows that the traditional 
gate-level schematic entry market has reached 
maturity and is moving into a period of 
decline. The technology has become a com
modity and the market is virtually saturated, 
although the replacement and low-end markets 
remain strong. The gate-level schematic entry 
market grew a negligible amount between 
1989 and 1990. Preliminary estimates for 1991 
suggest figures similar to that of 1990. This 
should come as no surprise to companies 
supplying products to this sector. Gate-level 
schematic entry is "last generation" technology 
that is used primarily for less complex 
designs. Nearly all of the schematic entry 
systems currently on the market have been 
geared toward bottom-up design, as opposed 
to top-down design. We believe that the gate-
level schematic capture market, which has 
remained flat over the pcist few years, will 
begin to shrink in size (see Figure 3). 

Fast on the heels of the schematic entry mar
ket has been the HDL entry opportvmity, 
which includes the text editors, debuggers, and 
user interface software needed for designing 
with languages such as VHDL and Verilog 
HDL. Segmenting the design entry market 
reveals that the HDL entry market is indeed 

G2001035 

experiencing rapid expansion and, in our view, 
will continue to exhibit strength over the next 
two to three years. In fact, some designers 
and electronics manufacturers have completely 
discarded schematic entry and have begun 
reljdng exclxisively on HDL for design entry. 
Despite the trend, we believe that this is 
somewhat of an aberration. Dataquest projects 
that most designers wiU use a combination of 
HDL and graphical entry in the future. 

In our view, designers will gravitate toward 
next-generation design entry environments that 
combine high-level graphical capture, HDL-
based entry, gate-level schematic entry and 
even traditioiial entry technologies for program
mable logic devices (PLDs) and FPGAs such 
as Boolean equations, truth tables, and state 
machine bubble diagrams. In other words, we 
believe that the mainstream design market will 
want a heterogeneous design environment. 
Some recently introduced first-generation sys
tems address pieces of the heterogeneous 
reqtiirement. 

The marketplace clearly prefers graphical entry, 
as demonstrated by how HDL entry is ranked 
in comparison to graphical entry. On a scale 
of one to five, witii five being "most impor
tant" and one being "least important," a 
statistically valid sample of users assign a 
value of 4.1 (mean score) to graphical 
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Figure 3 
Historical and Projected Growth of Worldwide Design Entry Software Market 
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(schematic) entry and a value of 3.7 (mean 
score) to HDL entry. 

Nevertheless, many designers wiU deviate from 
the projected trend, preferring instead to use 
HDL as their exclusive input vehicle. As a 
result, next-generation heterogeneous environ
ments must accommodate the fuU spectrum of 
design entry preferences. 

The graphical capabilities of next-generation 
entry products will be integral to improving 
design productivity. This next generation of 
graphical design entry technology wiU enable 
designers to use a biiilding block approach 
whereby the individual blocks are a combina
tion of very large scale integration (VLSI) 
functions described in HDL, compilers, and 
hardwired core functions. 

With HDL blocks, designers wiU reuse and 
modify existing blocks for subsequent designs, 
as weU as create new blocks to meet the 
demands of the project at hand. The HDL 
functions -wiO. also be represented as graphical 
blocks, but the designer will be given the free
dom to quickly access and modify the blocks' 
internal HDL. The HDL source code compris
ing the various blocks within a system wiOll be 
l i i ^ b l e and S5mthesizable, and thus capable of 
generating a gate-level implementation of the 
ASIC design. 

G2001036 

This technology will set the stage for the 
design entry and verification opportunity that 
will emerge in the second half of the decade. 
At that time, we expect market demand to 
shift toward products that combine high-level 
graphical capture with HDL-based, architec
tural-level top-down design environments. 
These environments wiU offer the ability to 
perform "correct by specification" design. To 
reach this level, existing hardware description 
languages and logic synthesis tools will have 
to be extended to support system-level top-
down design. It is reasonable to believe that 
there may be an opportimity to provide new 
HDL technology that dovetails with the exist
ing HDL-based systems based on Verilog HDL 
and VHDL. We envision that these systems 
should allow engineers to work in an environ
ment that automates and tightly integrates the 
fuU spectrum of design entry and verification— 
from design specification stage through gate-
level implementation—^with rapid feedback 
from the physical design domain. In addition, 
these environments must enable engineers to 
perform hardware/software codesign and 
analysis. 

Figure 3 iHvistrates the historical and projected 
size of the high-level design entry market. The 
figure shows that the market expanded from 
$15.8 million in 1989 to $34.9 million in 1990. 
Initial estimates indicate that the market grew 
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by at least another 50 percent in 1991. We 
expect the market to reach 80 million this 
year. By 1996, the market should peak at 
approximately 180 million. 

Design Verification in tlie Top-Down Design Era 

According to our most recent research, the 
market cites simulation as the most important 
weapon in its computer-aided engineering 
(CAE) arsenal. On a scale of one to five, with 
five being "most important" and one being 
"least important," the market assigns an aver
age rating of 4.6 to simulation. In fact, the 
results of our research show that 69 percent 
of the market assigns it a 5. This bodes well 
for the future opportunities in the simulation 
arena, although rigorous price competition 
among the myriad of suppliers will undoubt
edly limit revenue growtili. 

Despite the market's desire for simulation, 
the simulation market has remained relatively 
flat over the past few years. The market 
grew a negligible amoimt from 1989 to 1990 
(see Figure 4). Preliminary estimates for 1991 

indicate that again the market experienced 
little—if any—growth in 1991. Why? 

We have tmcovered several factors contributing 
to the market's sluggish performance. First, in 
recent years, only Cadence's Verilog XL simu
lator received strong market puU. Initially, the 
product's appeal was driven by its exceptional 
gate-level performance. Market pull increased 
as leading edge designers began using the 
Verilog HDL for top-down design. Competitors 
in the simiilation market have been tmable to 
match Verilog XL's success primarily because 
the products lacked any or all of the 
following: 

• Fast gate-level execution speed 

• Mixed-level simulation capabilities 

• Strong modeling/design language 

• Standard modeling/design language (such as 
Verilog HDL or VHDL) 

• ASIC Ubrary support 

Figure 4 
Historical and Projected Growth of Worldwide Software Simulation Market 
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V\^th many companies in the EDA industry 
now prepared to ship simulation products that 
have cleared some or aU of the above hurdles, 
the simulation market is ready to expand. Our 
research confirms that the need for additional 
simulation licenses is pervasive throughout the 
electronic design market. The market is indi
cating that it needs to increase the nunJber of 
licenses currently in place by approximately 
20 percent. Our preliminary estimates show 
that the total installed base of merchant simu
lator licenses is approximately 50,000 licenses 
(approximately two to three percent are esti
mated to be mttltiuser licenses). Thus, over the 
next 12 to 24 months, the market will expand 
by approximately 10,000 licenses, equating to a 
market opportunity of $175 to $200 million for 
additional licenses. 

There is also an emerging simulator replace
ment opportimity. We estimate that approxi
mately 75 percent of the licenses installed in 
the market are non-HDL-based simulation 
licenses (approximately 40,000 licenses). The 
market for non-HDL simulators is declining 
precipitously in the face of the trend toward 
top-down design. Electronics manufacturers 
are lookuig to replace these licenses with 
HDL-based mixed-level simulation products. 
We expect the replacement process to occur 
over the next three to five years. We believe 
that the retirement rate of these licenses wiU 
range from a low of 4,000 licenses in 1992 to 
a high of 13,000 in 1994. 

Our preliminary estimates indicate that the 
HDL-based mixed-level simulation market 

reached approximately $70 million in 1991, up 
J&om approximately $50 million in 1990 and 
$29 million in 1989. The market should reach 
$90 to $100 million this year. Our forecasts 
also indicate strong growth in the architec
tural-level simulation market. Verification tools 
in this category are those that will enable the 
user to simulate and verify designs at a 
higher level than that which has been tradi
tionally available (for example, tools that allow 
a computer designer to determine the optimal 
number of processors and cache size for a 
multiprocessor design, given a fixed bus band
width). Other tools in this category would 
include those supporting formal verification. 

Dataquest Perspective 
It is clear that as the top-down design methodol
ogy makes increasing penetration into the main
stream design market, a ntunber of fundamental 
shifts wiU occur in the market. These include 
increasing use of mixed-level, HDL-based simu
lators, greater use of logic synthesis, and the 
adoption of policies regarding the reuse of 
previous-generation designs. Dataquest believes 
that there is still an opportunity to capitalize on 
the growth of the top-down design market, but 
as more competitors enter the fray, average sell
ing prices will experience a precipitous decline. 
Thus, the goal for EDA vendors shovild be to 
search out those emerging areas that have yet to 
be addressed by the myriad of players chasing 
the top-down design market. 

By Ron Collett 
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Temperalures Rise in the PCB Thermal 
Analysis Market 
The thermal issues surroimding electronic design 
are gaining increasing importance across all indxis-
try sectors. In response, all broad-line EDA ven
dors now offer a thermal analysis capability. Yet, 
few thermal licenses have been sold. This research 
defines the thermal market sectors, anal)^es the 
issues that drive this market, and presents Data-
quesf s market forecast on this underpenetrated 
market 
By Jim Tally Page 1 

CAD/CAM/CAE 

TempemtuKS Rise in the PCB Tliermai 
Anaiysis ntaricet 
Thermal problems are a fact of life when design
ing electronic S5^tems. In some applications, 
thermal factors outweigh all other design con
straints, requiring considerable analysis. In 
recognition of this apparent need, EDA vendors 
entered the thennal analysis arena t5^ically 
three years ago. Yet sales of thermal analysis 
software have been disappointingly sluggish. 
Why should this be? And how will this market 
develop in the future? This research analyzes 
the thermal analysis market and presents 
Dataquesf s conclusions on this market anomaly. 

Product/Market Definition 
The electronic thermal analysis market com
prises three broad sectors: 

IC Thermal 
This sector consists of simvilation tools for 
predicting the thermal performance of an indi
vidual integrated circuit (IC)—ASIC or full-
custom. Typically, the two factors of interest 

are: 

1) Thermal djmamics of individual gates or 
transistors 
2) Thermal issues surrounding the current-
carrying capacity of metalization routing. 

The above processes are analyzed in the con
text of a sealed package with restricted ther
mal conduction. 

PCB Thermal 

The PCB thermal category is made up of anal
ysis tools designed to simulate the thermal 
performance of printed dicuit boards or multi-
chip modules. These tools usually produce a 
thermal contour map of the board and may 
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aUow the sensing of temperature at specific 
points, usually accessing average power dissi
pation parameters from a sj^tem library. They 
are primarily designed to give the layout 
specialist an approximate indication liiat the 
placement of components will not lead to 
gross thermal problems. Such tools are 
predominantly concerned with conduction 
effects, but also consider stifficient convection 
effects to account for board orientation. 

System Thermal 
The system thermal sector includes analysis 
tools designed to simulate the thermal perfor
mance of an electronic enclosure or cabinet 
containing active electronic circuits. They may 
allow air flow and temperature to be simu
lated and displayed within a three-dimensional 
image of the enclostue. They may also allow 
iterative "what-if" analyses in the location of 
fans, baffles, card cages, disk drives, and so 
on. Such tools are based around computational 
fluid dynamics technology and are predom
inantly concerned with convection effects. 

The analysis presented below considers the 
second of these categories—^the PCB thermal 
market. 

PC Thermal Vendor Companies 
Most of the vendors in the overall thermal anal
ysis market operate in the mechanical CAD/ 
CAM field, giving most of their emphasis to 
thennal deformation, heat transfer, combustion 
analysis and similar finite element analysis 
appUcations. The electronic thermal market is 
relatively small and concentrated, involving 
broad-hne EDA and specialized thennal compa
nies that focus on the electronics sector. But 
these EDA companies have sold relatively few 

thermal analysis licenses following their signifi
cant investment in this field. Why is this so? 

The broad-hne EDA vendors realized the tmder-
lying need for thermal analysis tools, which was 
reinforced by the performance of small specialist 
thennal companies that appeared to be doing 
good business in the field. They sensed a major 
opportvmity that, at that time, was only a nar
row niche opportunity mainly involving military 
and aerospace companies—two sectors then in 
decline. The EDA vendors gradually developed 
or acquired thermal analysis technology but 
were ahead of the widespread need for these 
tools (see Table 1). Unfortunately, they experi
enced self-inflicted misfortune for the following 
reasons: 

• They did not adequately verify the size of this 
market in advance, ultimately discovering that 
a market need did not exist at that time (at 
least not from accessible EDA users). 

• The promotion of thermal analysis capabilities 
by the EDA vendors caused a situation where 
large-volume end users began to specify ther
mal analysis as a product requirement when 
inviting tenders for large systems. Yet, when 
orders were subsequentiy placed, thermal was 
not included. In effect, it became a feature 
that cotdd disable an EDA system sale if it 
was not present, but it could not guarantee 
the sale if present. 

This left EDA vendors in the worst possible situ
ation: being forced to offer the tools when ther
mal analysis was, at best, an enabling technol
ogy helping to generate wider EDA sales. The 
situation was worsened by the great difficulty of 
EDA sales and support personnel in com-
mtmicating with tiiennal specialists from these 
companies. This required an extended learning 

Table 1 
Broad-Line EDA Companies' Approach to Thermal Analysis Tools 

Company Product Development Approach 
Mentor 
Racal-Redac 
Cadence 
VaHd 
Dazix 

Integrated with Package Station 
"V^ula Thermal/Promethe 
Thermax 
Thermostats 
Pacific Numerix 

Internal Development 
Company Acquisition (Thom'6) 
Company Acquisition (HeUos)* 
Technology Acquisition (ADL)* 
Third-Party Integration 

*Note: After the Cadence/Valid merger, Thermax is the surviving product. 
Source: Dataquest (August 1992) 
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curve on behalf of the EDA companies. All of 
these factors point to one conclvision: thermal 
analysis was an unprofitable business for EDA 
companies. 

A Changing Market 
In the early days of the PCB thermal market, 
the technology was only available via specialist 
thermal companies. After a period of time, most 
of these companies either exited from the busi
ness or were acquired by larger companies. 
Today, most PCB thermal products are shipped 
by EDA companies. Fvirthermore, these compa
nies are relatively powerful, effectively cornering 
the market. Some 70 to 80 percent of the PCB 
thermal market is controlled by the following 
companies: 

• Mentor Graphics 

• Cadence 

• Racal-Redac 

• Dazix (shipping products from Pacific 
Numerix) 

To date, thermal analysis has been viewed as a 
back-end layout operation and sales have been 
closely linked with sales of PCB layout packag
es. In order for the PCB thermal market to grow, 
we believe that sales must (and wiU) become 
linked more with CAE for the following reasons: 

• New CAE design methodologies have the 
capacity to "ptiU in" thermal analysis. 

• There are far more electronic design engineers 
than layout specialists. 

• The CAE market is substantially bigger than 
the PCB layout market. 

• The CAE market is growing much faster than 
the PCB layout nrarket. 

Dataquest end-user research indicates that in 
order for engineers to be attracted to thermal 
analysis tools, vendors must be prepared to 
enhance their products in the foHowing ways: 

• Easy-to-use tools—A greater level of ease of 
use is reqtured by electronic engineers when 
compared to layout specialists. Engineers tend 
to be casual or occasional users of EDA tools. 
It mtist be easy and quick to releam the vise 
of the tools after several months of nonuse. 

• Sufficiently accurate tools—^The tools mtist be 
sufficiently accurate as to allow the engineer 
to rely on the integrity of the restilts. A 
problem with current generation thermal tools 
is that component power dissipation figures 
are taken from component libraries. The 
power dissipation figure used is often the 
average or maximum static power dissipation. 
A much closer approximation is the operating 
power dissipation, which can only be 
obtained from a circuit simulator. 

• Tools should assist relatively simple design 
tasks—^The tools should assist relatively sim
ple design tasks such as the design of a heat 
sink (or assistance in heat-sink sdection). 
Engineers sometimes spend appreciable 
amounts of time imdertaking such calcula
tions using manual design methods. A com
ment often heard is "what good is a thermal 
analysis tool if it can't even help me design a 
heat sink?" 

We believe that the abovementioned companies 
during the next four to five years will incorpo
rate these kinds of product features into their 
thermal products and successfully target elec
tronic engineers. This wiU result in reasonably 
high growth (see the "Market Size and Forecast" 
section later in this analysis). Furthermore, tar
geting of electronic design engineers will fun
damentally change the overall use pattern of 
thermal analysis tools diiring the next five years 
(see Figtire 1). 

Market Drivers 
Market demand for PCB thermal products will 
increase as thermal problems become more acute 
due to the following factors. 

• Increasing dock speeds—^Whenever a transis
tor switches between two voltage levels in a 
digital circuit, it briefly passes tiirough a 
linear mode in which the power dissipated in 
the device rises sharply. As the operating fre
quency rises, devices spend an increasing 
proportion of the time in this high power 
state. For this reason, pow^er dissipation (and 
therefore heat) rises with increased frequency. 

Clock frequencies of electronic systems are 
forecast to rise tenfold during the next 
decade. Major thermal problems will result 
from this speed increase, driving the need for 
thermal analysis tools. For example. Digital 
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Figure 1 
Changes in User Categories 
(1991 to 1996) 
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Equipment Corporation's new Alpha micro
processor currently runs at a clock frequency 
of 200 MHz and dissipates a very hot 
30 watts of power (higher than most circuit 
board soldering irons). A 1-GHz version 
planned for 1994 wiU dissipate 175 watts. 

• Multichip modules—^Multichip modules 
(MCMs) are characterized by several naked 
dice movmted very close together in a con
fined space. Couple this with another charac
teristic of MCMs—^high operating frequencies— 
and severe thermal problems result. Thermal 
problems are intensified through the growing 
use of solder-bump flip-chip device packaging 
and assembly, since the major heat-transfer 
path is through the solder bumps. These 
problems have led to the use of thermal vias 
in MCM substrates—^the required numbers 
and locations of which are difficult to calcu
late manually. 

For these reasons, we believe that thermal 
analysis is indispensable for MCM design, 
which will provide a significant boost to the 
thermal an^ysis market. 

• Miniaturization—^From 1985 to 1991, the size 
volume of comparable computing equipment 

02000985 

reduced thirtyfold. Similar size reductions 
were evident in many other electronic sectors. 
Equipment that was previously large enough 
to support internal fans are now too small. 
Heat-sink areas and cooHng-air volume are 
correspondingly reduced—^yet clock speeds 
continue to increase. As a result, thermal 
problems mtdtiply. 

• New design methodologies—^As engineers and 
companies increase their vise of EDA tools, 
company working practices will evolve in a 
direction that will expect comprehensive anal
ysis of aU aspects of a design. Release-control 
procedures will prohibit the release of any 
design information into manufacturing unless 
these analyses can be proven to have taken 
place. We believe that thermal analysis is an 
important part of product design and will be 
induded in most large-company procedures. 
When this happens, use of the tools becomes 
mandatory. 

We have discussed the market drivers in the 
context of the PCB thermal market. However, 
they apply equally to aU three thermal sectors: 
IC, PCB, and system. Furthermore, w ê believe 
that increased use of tools at one level will 
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trigger increased use at other levels. For exam
ple, user companies that successfully analyze a 
PCB using PCB thermal tools will wish to carry 
the resulting thermal model forward in order to 
utilize it in a system level analysis. The three 
sectors, however, are not at the same stage in 
their technology/market development. 

Market Sectors 
Previously, military and aerospace companies 
have expressed the most interest in thermal 
analysis. From a market development 
perspective, these sectors presented a niimber 
of major obstacles, as follows: 

• Both military and aerospace companies have 
been in decline throughout the past three 
years, and therefore present a reducing 
opporttmity. 

• Such companies take thermal issues very seri
ously. Ustially, they employ thermal specialists 
located in an analysis department. These 
specialists must sign off company products 
from a thermal standpoint and are already 
using long-standing mainframe-based an^ysis 
methods as specified by both the company 
and the national defense authority. Certain 
problems result: 

• These analysis methods are difficult to 
change. 

• The thermal specialists basically disbelieve 
that workstation-based solutions can be 
sufficientiy comprehensive. 

• They have no history of purchasing tools 
from EDA companies. 

• The decision cycle is very long. 

• EDA companies really wanted to sell thermal 
analysis tools to EDA users; however, these 
users were tjrpically in different departments 
than the thermal specialists, which raised 
issues of organizational structure, standards 
and QA procedures, organizational politics, 
and shifting responsibilities for part of the 
thermal design. This is a no-win situation. 

Today, telecommunications and computer com
panies are beginning to invest in thermal 
analysis—especially those involved in high
speed applications. Another sector that has 
recentiy shown a considerable interest in thermal 
analysis is industrial electronics, particiilarly for 

factory automation appUcations involving harsh 
environmental conditions. 

Recent Dataquest end-viser research showed the 
following: 

• Sector companies most likely to have thermal 
analysis tools now: 

• Mainframe computers (especially in North 
America) 

• Aerospace/military (especially in North 
America) 

• Industrial control (especially in Japan) 

• Sectors with the biggest need for thermal 
analysis tools (these include the above sectors 
with the following additions): 

• Automotive (worldwide) 

• Consumer electronics (Japan) 

• Telecommunications (Europe and Japan) 

• Sectors most likely to have no thermal analy
sis tools at this time (very low penetration): 

• Printers/plotters (worldwide) 

• Test instruments and eqmpment 
(worldwide) 

• Automotive 0apan) 

Two key opportunity sectors raised by this 
research are the automotive sector in Japan, 
which is surprisingly unpenetrated by tiiermal 
analysis tools, and the constmier electroiucs sec
tor. The requirements for thermal analysis tools 
by consumer electronics companies are often 
overlooked by tool suppUers. Consumer compa
nies must ensure that they can produce highly 
reliable products in very large volumes. Further
more, these products must operate tmder 
extreme conditions—anywhere from Finland in 
December to Las Vegas in July. This is a formid
able task and impHes a considerable investment 
in thermal analysis. 

Market Size and Forecast 
We estimate the PCB thermal analysis market to 
be valued at $6.9 miUion in 1991, corresponding 
to 303 unit shipments. However, we believe that 
10 to 15 percent of these shipments are not 
actively used at this time. Many copies of PCB 
thermal analysis software have been bundled 
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into large orders or have been purchased for 
evaluation and curiosity reasons. A significant 
number of these licenses have never been used. 
As indicated in the above analysis, we expect 
this to change as the use of these kinds of analy
sis tools becomes mandatory in many organiza
tions. Figure 2 shows the market growing to 
$27 million by 1996, representing a compovind 
annvial growtii rate of 31 percent. 

Dataquest Perspective 
The PCB thermal market is relatively small in 
relation to the overall EDA market, but we 
anticipate that it will exhibit growth well above 
the EDA average throughout the next several 
years. 

We believe that the PCB thermal market wiU 
increasingly be dominated by the broad-line 
EDA vendors, which own the EDA customer 
bases and are best positioned to integrate their 
own thermal products into their EDif\ tools. This 
is therefore a very difficult market for new 
specialized thertnal companies to compete in— 
tmless their products offer unique advantages 
such as ease of use, accuracy, utility, or integra
tion with systems-level thermal products. 

Considered individually, thermal analysis may 
continue to be unprofitable for larger EDA ven
dors. This may be unacceptable to highly divi-
sionahzed or low-profit companies, which may 
iiltimately off-load product development and 
second-line support to specialized third-party 
companies, preferring to sell the products on an 
OEM basis. The EDA vendor will then assist 
these companies through framework initiatives. 

We believe that opportunities do exist for EDA 
companies, but the decision depends on the 
importance of a thermal analysis capability to 
the strategic direction of the individual compa
ny. This raises another question: Why should an 
EDA company view thermal analysis as being 
more or less strategic than any ottier analysis 
tool? A possible answer is that thermal analysis 
tools, tmiquely, have many possible users 
throughout the organization. They could there
fore open the door into other departments and 
functions. A more tactical reason is that a com
pany with a large PCB layout and CAE cus
tomer base could sell a considerable number of 
thermal analysis licenses into that base—if the 
product adequately meets users' needs and if 
the EDA vendor can overcome the barrier of 
oiganizational politics. 

By Jim Tully 

Figure 2 
PCB Thermal Market Forecast Software Revenue 

Source: Dataquest (August 1992) Gaooosse 
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Chapter 1 
Report Overview ^ ^ ^ ^ - ^ ^ ^ ^ ^ ^ ^ 

Report Organization 

This report is part I of a two-part series on the electronic design auto
mation (EDA) appUcations market. Part II, entitled Market Outlook, will 
be available soon after the publication of this report. 

This report, EDA AppUcations: Market in Review, represents the results 
of Dataquesf s research of the 1991 EDA appUcations market. It pro
vides aiialyses of the electronic CAE, PCB/MCM, and IC layout mar
kets, as follows: 

• Executive Summary—^Presents the overall EDA market in terms of 
past and futiu« performance, as well as global trends and the future 
restructuring of the EDA industry 

• Subapplication market chapters—^Each subapplication chapter con
sists of the following: 

a 1991 Year in Review—^Provides an analysis of factors stimulating 
market growth in each of the defined submarkets. Includes high
lights of achievements of the market leaders and recaps historical 
consumption patterns by region 

a Market Segmentation—Chapter 3: "CAE Market" and Chapter 5: 
"IC Layout Market" include market segmentation sections that 
present Dataquesf s analysis of subappUcations and areas of 
special interest 

a Dataquesf Perspective—^Provides insight into general trends in 
each market and specific areas to watch for future opporttmities 

Data Collection Process 

Dataquesf uses both primary and secondary sources to produce our 
market share and forecast data. We use measures of both supply-side 
and demand-side data in the forms of surveys and audits. In addition, 
Dataquesf analysts have many years of experience appl)nng this 
information—in conjtinction with opinions developed through industry 
contacts—^to get the most accurate information possible. 

Demand-Side Data 

Dataquesf demand-side (end-user) data are gathered using an exten
sive survey technique. End users are identified through the registered 
user and prospect lists of EDA and ASIC companies. Surveys were 
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distributed throughout North America, Eiuope, and Japan, enabling 
Dataquest to gather a snapshot of electronic design methodology and 
usage trends. Relying upon Dataquesf s international expertise, sla
veys distributed in Japan were translated into kanji, the Japanese 
character set, in order to improve the survey's accuracy. Dataquest 
received statistically significant numbers of responses in all areas and 
bases current and future end-user trends upon these data. 

Supply-Side Data 

In the fourth quarter of each year, Dataquest surveys all major par
ticipants in the EDA industry to obtain preliminary market share data. 
Each vendor is offered the opportunity to self-report the information 
required. Although there is a primary contact for each company, large 
companies are surveyed across product lines and across geographic 
regions. Thus, there is a corresponding increase in the number of con
tact at large companies. Examples of ilie job titles of people contacted 
for information are the following: 

• President and CEO 

• ^^ce President and General Manager 

• Vice President of Marketing 

• "Wee President, Strategic Product Planning 

• Director of Strategic Planning 

• Director of Marketing 

• Director of Market Development 

• Manager, CAD/CAM/CAE Marketing Programs 

• Market Research Analyst 

We resurvey select companies during the second quarter of the follow
ing year to verify final annual results and determine the CAE 
granularity. The information in this document is based upon these 
final market share data. 

Data supplied by vendors are evaluated against information drawn 
from many sources including the following: 

• Revenue published by major industry participants 

• Estimates made by knowledgeable and reliable industry 
spokespersons 

• Government data or trade association data 

• Published product literature and price lists 

• Annual reports, SEC documents, credit reports 

• Company publications and press releases 

• Reports from financial analysts 

• Reseller and supplier reports and reports from a vendor's 
competitors 
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In addition, Dataquest sums vendor revenue across other industries 
covered by Dataquest to make sure that revenue is not credited twice 
and checks with multiple sources at one comipany to cross-check data 
on that company. 

We believe that the estimates presented here are the most accurate 
generally available today. Dataquesf s EDA market numbers are often 
higher than those reported by other sources. We survey worldwide, 
which involves more vendors, higher total market revenue, lower mar
ket share per vendor, and a more accurate market picture, and this is 
particularly useful when comparing regions or applications. 
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Executive Summary of the EDA Market m^^ 

Highlights 

1991 EDA Vendor Turmoil Portends Shift in 
Business Models 
1991 was a year of contrasts. The EDA market seemed to be a 
microcosmic reflection of the political revolution and warfare that 
marked the world in 1991. Large, established companies seeking to 
bring to market a global revolution in design automation stmnbled 
as younger, quicker upstarts gained advantage through acquisition 
and technology leadership. Mentor Graphics' delinquency in shif>-
ping its 8.0 product exemplifies the peril of focusing on "wall-to-
wall" product development. Dataquest believes that this has made 
it very difficult for EDA vendors to develop and sustain a competi
tive edge on a complete portfolio of products. Rather, by selectively 
taking the best technology from a wide variety of outside sources 
and integrating such technology into ^ecUve EDA solutions, large 
EDA vaidors may best remain successful. 

Cadence's approach to market dominance has been through acquisi
tion. Originally created through the merger of ECAD and SDA, 
Cadence continued acquisitions of key technologies, including 
Tangent (Automatic Placement and Routing Software), Gateway 
Design Automation (Verilog Simulation), and at the very end of 
1991, the merger with Valid Logic Systems. This imperialistic pro
gram has made the combined entity of Cadence and Valid the 
No. 1 supplier of EDA software. Because the culinination of the 
merger did not occiu' until December 31, 1991, Dataquest lists Valid 
and Cadence as separate entities. 

Frameworks and Standards Emerge to Level 
Playing Field 
At this time there are no industr5^wide standards under which EDA 
application vendors may develop tools. However, the infrastructure 
of EDA design, frameworks, and standards, had begun to coalesce 
in 1991. 

The two largest suppliers of EDA tools. Mentor Graphics and 
Cadence, both shipped improved versions of their frameworks, 
Falcon and Design Framework n , respectively These products have 
now achieved a critical mass so that other, smaller developers of 
EDA tools may utilize the framework's capabilities to integrate their 
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own technology seanJessly into the design methodology of the end 
user. Boosting the smaller developer is the increasing acceptance of 
Verilog and VHDL as common vehicles for model development. The 
emergence of common HDLs, in conjxmction with robust frame
works from large EDA suppliers, wiU allow niche players to com
pete more aggressively against point tools from larger suppliers, 
effectively leveling the playing field. 

This leveling of the EDA market is just beginning to manifest itself. 
Examining the EDA software market share garnered by the top 5 
and top 15 vendors, shown in Figure 2-1, reveals a startling trend. 
While the past four years has been ripe with consolidation and 
mergers, the total market share gleaned by leading vendors has 
decreased. Dataquest anticipates that this trend will continue as 
large EDA providers begin to shift their business models. 

IC Layout Leads EDA Market Growth 
Not surprisingly, the sector of the EDA area least affected by com
pany turmoil posted the greatest gains in 1991. IC Layout software 
grew by 6.2 percent in 1991, outperforming overall EDA software 
growth of 3.8 percent, as shown in Figure 2-2. Electronic CAE soft
ware posted a disappointing 4.9 percent growth, as product ship
ment delays and price erosion began to take its toll upon the 
market. PCB/MCM/hybrid was essentially flat, showing signs of 
maturation. 

Figure 2-1 
EDA Software Market Share, by Top Suppliers 

Market Share Percentage 

1988 1989 1990 1991 

Top Five Suppliers • Top 15 Suppliers 

Source: Dataquest (October 1992) eaooieea 
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Figure 2-2 
EDA Software Market Revenue 
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Technical Workstation Dominance 
The EDA industrj^s preferred platform is the technical workstation. 
The percentage of software shipped to this platform continues to 
grow, as illustrated in Figure 2-3. In the eyes of the electronic 
designer, UNIX-based workstations have aknost reached the point 
of being a commodity, with almost all EDA suppliers supporting 
multiple workstation platforms. However, the coming of Microsoft's 
Windows NT may shift the operating system—if not the actual 
hardware—^that the EDA user purchases. It is important for EDA 
vendors to continue to monitor the developments of Windows and 
its success in penetrating the technical workstation marketplace. 

EDA Worldwide Market Share 

EDA, as an industry, has matured to the point of stable growth rates 
of 4 to 10 percent. In 1991 we saw the EDA market turn in a dismal 
3.8 percent growth, a far cry from the boom years of EDA, which saw 
40 and 50 percent growth rates in 1986 and 1987. The year 1991 was a 
transition period as the two leading software vendors. Mentor Graph
ics and Cadence, were busy developing their next-generation design 
tools (see Table 2-1). The combination of the Gulf War, economic reces
sion, and product transitions caused a stall of EDA purchases. 
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Figure 2-3 
Worldwide EDA Software Shipments, by Platform 

1990 1991 
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Source; Dataquest (October 1992) 02001684 

Table 2-1 
1991 Worldwide EDA Software Market Share 

Company 

Cadence 

Mentor Graphics 

Valid 

Racal-Redac 
Zuken 

Intergraph 

^^ewlogic 
Synopsys 
Wacom 

Compass Design 
Autodesk 
Harris EDA 
EEsof 
Fujitsu 
Xilinx 

All Companies 

Software 
Revenue ($M) 

184.3 
146.4 

108.5 

70.6 
62.3 
44.7 

32.0 
30.1 
25.5 
23.9 
22.4 
19.1 
18.1 
16.7 
16.2 

1^10.0 

Market 
Share (%) 

15.2 
12.1 

9.0 

5.8 
5.1 

3.7 
2.6 
2.5 
2.1 
2.0 
1.9 
1.6 
1.5 
1.4 
1.3 

100.0 

Source: Dataquest (October 1992) 
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Dataquest Perspective 

The EDA market's langmd performance in 1991 is the result of a 
culmination of factors. Global economic recession, company-specific 
product transitions, and continued fragmentation all combined to slow 
growth. Yet there are bright spots in the gloom, including the con
tinued acceptance of top-down design methodology for ASIC design, 
testability improvements, and programmable logic design tools. Fur
ther detailed analysis into these issues is provided in subsequent 
chapters of this report. 
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Chapter 3 

CAE Market - ^ ^ ^ _ ^ ^ - _ ^ ^ 

1991—^The Year in Review 

Introduction 
Nowhere is the tiu-bulence of the EDA industry more apparent than 
in the CAE application eirea. While on the stirface CAE software 
showed a lackluster 4.9 percent growth between 1990 and 1991, this 
cannot be wholly attributed to economic recession. Company and 
product dynamics combined to slow potential growth; but. Data-
quest believes that the CAE market is on the threshold of renewed 
growth opportunities. 

Market Segmentation 
Electronic CAE tools are used in the engineering or design phase of 
electronic products (as opposed to the physical layout phase of the 
product). Dataqu^t further segments CAE applications by market 
and by application. For example, a schematic entry system (which 
is defined as an application) may be used for describing ASIC 
logic, PLD logic, or board-level design (which are defined as mar
kets). Dataquest gathers estimates of usage for each application to 
arrive at the final numbers. The applications are defined as follows: 

• Digital Design—Summation of schematic entry, high-level design 
entry, and library revenue for digital design products 

o Schematic Entry: graphical entry of gate-level design 
information 

a High-Level Design: predomiriately HDL-based entry and 
source-text-debugging tools 

a Libraries: includes S3mribol and simulation models 

• Design Verification—Summation of simulation and static timing 
analysis 

a Simulation: contains both gate-level and mixed-level functional 
and timing simulation products 

• Timing Analysis: consists of timing verification tools, including 
static and dynamic timing analysis 

a Logic SjTithesis: consists of gate-level synthesis 
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• Test Automation—^Summation of automatic test vector generation 
(ATVG), test logic synthesis, and fault simulation 

a ATVG: includes those tools called automatic test pattern gener
ators (ATPGs) and test pattern compactors, as well as ATVG 
products that do some limited scan register insertion. 

• Test Logic Sjmthesis: tools used in design-for-test strategies. 
These products produce testable structures and are not limited 
to scan register insertion. 

a Fault Simulation: products that determine fault coverage a n d / 
or provide information regarding the testability of a design. 

• Other Digital—^Includes such products as data translation and 
design management tools 

• Analog Design—^Summation of analog design tools sold for 
design entry and design verification 

• Design Entry—Summation of analog schematic capture and 
library sales 

a Schematic Entry: graphical entry of gate-level design 
information 

a Libraries: includes analog symbol and simulation models 

• Design Verification—Sim^nation of analog and mixed signal 
simulation markets 

a Circuit Simulation: analog simulation products, including SPICE 
simulation 

• Mixed-Signal Simulation: simulators design for mixed analog/ 
digital simulation 

• Other Analog Design—^Includes such products as data translation 
and design management tools 

Design Entry 

Growth in the design-entry area is being fueled by the emergence of 
HDL-based design. Qearly, schematic capture, used for gate-level 
design, is a stagnant market. High-level design entry, primarily for 
Verilog HDL and VHDL design, has more than doubled since 1989, as 
shown in Table 3-1. 

Libraries continue to be the most significant problem facing design 
teams, but the market has yet to bring about a successful company. 
We believe that the sluggishness can be traced to the following 
soxurces: 

• Users do not expect to pay much for models. 

• The breadth of models required to meet the markets needs is so 
wide that it is difficult for third-party modeling companies to 
operate. 
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Table 3-1 
Worldwide CAE Software Revenue, by Application and Market 
(Miliions of Dollars) 

n 

i 

Electronic CAE 

Digital Design 

Design Entry (Digital) 

Schematic Entry 

HDL Entry 

Libraries (Digital) 

Design Verification (D) 

Simulation 

Static Tinung Verification 

Logic Synthesis 

Test Automation 

Automatic Test Vector 
Gen. 

Test Logic Synthesis 

Fault Simulation/Grading 

Other Digital 

Analog Design 

Design Entry (Analog) 

Schematic Capture 

Libraries (Analog) 

Design Verification (A) 

Circuit Simulation 

Mixed-Signal Simulation 

Other Analog 

1989 
Total 

584.98 

469.38 

215.98 

160.54 

20.05 

35.39 

177.62 

161.06 

16.56 

16.68 
37.97 

9.84 

3.71 

24.43 

21.13 

115.60 

40.61 

25.85 

14.76 

66.80 

64.92 

1,87 

8.20 

Board 

264.20 

172.38 

102.46 

72.22 

9.89 

20.34 

46.33 

43.05 

3.28 

0.00 
11.64 

1.94 

0.38 

9.32 

11.96 

91.82 

31.03 

21.70 

9.33 

52.86 

51.68 

1.18 

7.93 

ASIC 

271.45 

247.66 

82.78 

65.32 

4.81 

12.65 

117.84 

104.62 

13.22 

13.68 

25.06 

7.14 

2.82 

15.10 

8.30 

23.78 

9.58 

4.15 

5.43 

13.93 

13.24 

0.69 

0.27 

FPGA/ 
FLO 

49.33 

49.33 

30.75 

23.01 

5.34 

2.40 

13.45 

13.39 

0.06 

3.00 
1.27 

0.76 

0.50 

0.01 

0.87 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

NM 

1990 
Total 

653.79 

513.07 

234.77 

159.65 

35.70 

39.43 

185.84 

170.80 

15.04 

45.08 
30.21 

10.58 

3.48 

16.14 

17.16 

140.72 

57.26 

38.97 

18.29 

75.09 

65.57 

9.52 

8.38 

Board 

290.50 

203.61 

120.98 

84.12 

13.16 

23.70 

63.09 

59.58 

3.51 

0.00 

9.26 

2.00 

0.40 

6.86 

10.27 

86.89 

34.93 

27.09 

7.84 

44.22 

40.62 

3.60 

7.73 

ASIC 

304.56 

250.72 

83.55 

53.01 

17.22 

13.32 

110.52 

99.06 

11.47 

30.96 

20.00 

7.75 

2.98 

9.27 

5.69 

53.83 

22.32 

11.88 

10.45 

30.87 

24.95 

5.92 
0.64 

FPGA/ 
FLO 

58.73 

58.73 

30.24 

22.51 

5.32 

2.41 

12.22 

12.16 

0.06 
14.12 

0.95 

0.83 

0.11 

0.01 

1.20 

NM 

NM 

NM 

NM 

NM 

NM 

NM 
NM 

lO 

NM = Not meaningful 
Source: Dataquest (Octot>er 1992) 



3-4 CAD/CAM/CAE—Electronic Design Automation Applications 

Semiconductor vendors are in the best position to provide models, yet 
they are reluctant to do so, as they feel it has limited impact on their 
bottom-line financials. As proof, witness the recent Digital Equipment 
Corporation/Cadence announcement on the Alpha chip model. While 
Digital did lend its chip expertise, it is Cadence that is doing the sales 
and marketing of the model. 

Design Verification 

Observing 1989 through 1991, digital design verification seem to be 
as stagnant as schematic capture. However, there is an interesting 
dynamic taking place underneath the top-line numbers. Gate-level 
simulators are being swapped out by mixed-level simulators, which 
correlates to the rapid growth in HDL-design entry tools. 

Static timing analysis continues to stumble due primarily to technical 
limitations. The tools to date have not been effective at separating 
erroneous timing problems from actual timing issues. 

Logic Syntiiesis 

Qearly, logic synthesis has been the shining star for the past three 
years. Synopsys is the dominant player in the market and rode the 
synthesis wave into a wildly successful initial public offering in 1992. 
Piggybacked onto the success of logic sjmthesis has been high-level 
design entry and mixed-level simulation. In 1991 we saw a reduction 
in the hypergrowth previously experienced as new offerings from a 
slew of software vendors introduced pricing pressure and longer 
product-evaluation cycles. 

Test Automation 

Test automation continues to bump along at the $30 to $40 million 
range. Fault simulation took a big hit as its main industry sector, 
Military and Aerospace, suffered from the "peace dividend." 

Even with its lackluster performance, the test automation market has 
been inundated with new products aimed at ATPG and test-logic syn
thesis. The apparent lack of growth can be attributed to the following 
factors: 

• The tools and technologies offered to the market are expensive and 
limited in scope. 

• The tools and technologies offered to the market have thus far not 
been well-integrated into the design flows and environments of 
electronics manufacturers. 

• The primary market has been ASIC design, and the average size of 
ASIC design has just recently crossed the 20,000 gate mark. Thus, 
the need for advanced tools has been limited. 

• Except within the Military and Aerospace market, test traditionally 
has not been built into the design methodologies of electronics 
manufacturers. 
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In 1991 Dataquest saw flat year-to-year growth; however, we beUeve 
that this is the end of the <Uve in test automation. While fault simula
tion continued to steadily decline, test logic synthesis and automatic 
test vector generation showed healthy growth, signifying that a ven
dor critical mass been achieved, and users are beginning to think 
seriously about purchasing test automation tools. 

Analog CAE 

Analog CAE growth outpaced digital tool growth and continues to 
contribute to approximately 20 percent of the total CAE applications 
market. The past three years has seen sigmficant sales of analog tools 
in Asia, bringing that region's consumption of analog tools in line 
with its consumption of analog components. 

ASIC 

The digital ASIC segment fell slightly between 1989 and 1990, primar
ily due to the saturation of schematic entry and gate-level simulation, 
and the steep learning curve of next-generation top-down design 
methodologies. However, we beUeve that the ASIC segment of the 
market will expand with the advent of new HDL-based design verifi
cation and entry systems. Indeed, 1991 sees a slight upturn in the 
ASIC segment, driven by logic sjmthesis and simulation tools. 

PCB 

Growth in the PCB market was driven by those areas stagnant in its 
ASIC counterpart, namely design verification and entry. This dynamic 
is caused by the advances in the ASIC area spilling into the PCB 
world. It is therefore no small surprise that companies based heavily 
in ASIC and IC design, namely Mentor Graphics and Cadence, have 
shown marked advances in the PCB/MCM/hybrid market. We antici
pate that the trend toward increased usage of CAE software for board 
design will continue during the next three years. Areas that wiU drive 
this growth are signal integrity tools, primarily timing analysis, trans
mission line effect, thermal analysis, and EMI. Following these point 
tools will be the next-generation opportunity, electronic systems design 
automation (ESDA). 

PLD/FPGA 

Unlike the ASIC CAE software market, the programmable logic device 
(PLD) and field-programmable gate-array (FPGA) design-tool market 
continues to show healthy growth. The increasing level of acceptance 
of FPGAs by the design community is translating into a greater need 
for sophisticated design tools. 

Historically, programmable logic tools have been simple boolean equa
tion or gate-level schematic capture and synthesis systems, provided 
by the PLD suppher or just a handful of third-party tool suppliers. 
Simulation was used to a very limited extent, due to the simplistic 
and reprogrammable nature of these devices. However, by 1991 
we see a broader use of simulation and third-party tools. While 
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3-6 CAD/CAM/CAE—Electronic Design Automation Applications 

proprietary tools (tools supplied by PLD/FPGA vendors) fueled soft
ware growth, as shown in Figure 3-1, the market for third-party tools 
has begim to expand. This wUl continue as PLD suppliers begin to 
rely upon larger EDA vendors for simulation and synthesis expertise. 

Shipments 
Table 3-2 documents the regional consumption of CAE software and 
service during the past four years. As noted in Figure 3-2, regional 
constmiption has not changed dramatically during the past year, 
with North America being the largest user of CAE tools. The Asian 
market is growing as a percentage of the total tnarket, as Japanese 
companies continue to switch from internal CAE tools to purchas
ing commercial CAE tools. 

As a historical trend, services has begun to outgrow software sales 
worldwide, with a compounded annual growth rate (CAGR) of 
15 percent between 1988 and 1991, compared to just 10 percent 
CAGR for CAE software. Services will play a more important role 
as larger EDA companies transition from providing point tools to 
servicing clients overall electronic design needs. 

Market Share 
The year 1991 marks a watershed point in the CAE industry. 
Mentor Graphics' delay in executing upon its 8.0 strategy is 
readily apparent in its spiraling market share, now at just above 

Figure 3-1 
PLD/FPGA Software Revenue, by Vendor Type 

Millions of U.S. Dollars 

3 5 -

3 0 -

2 5 -

2 0 -

15 -

1 0 -

5 -

^ Third-Party 

1 1 Proprietary Tools 

,• 
w 
« 

w 
1 1 1 

1989 1990 1991 

Source: Dataquest (October 1992) 02001685 
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Table 3-2 
CAE Software and Service Consumption, by Region 
(Millions of Dollars) 

All Platforms, Worldwide 

Software 

Service 
North America, All Platforms 

Software 

Service 

Europe, All Platforms 

Software 

Service 

Asia, All Platforms 

Software 

Service 

ROW, All Platforms 

Software 

Service 

1987 

396 

141 

177 

71 

128 

40 

88 

29 

3 

2 

1988 

458 

192 

231 

97 

131 
60 

92 

33 

4 

2 

1989 

600 

237 

294 

119 

158 

80 

144 

36 

4 

2 

1990 

654 

297 

331 

141 

179 

99 

138 

53 

5 

3 

1991 

686 

315 

336 

157 

186 

98 

158 

58 

6 

3 

Source: Dataquest (October 1992) 

Figure 3-2 
CAE Software Consumption, by Region 

1990 

R O W (1%) 

Source: Dataquest (October 1992) 2200leas 
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3-8 CAD/CAM/CAE—Electronic Design Automation Applications 

10 percent. Once the market leader, it now is No. 2 behind the 
merged share of Cadence and Valid. The merger of Cadence and 
Valid did not take effect until the very end of 1991, and therefore 
Dataquest tracked each compan3^s revenue separately. 

The Cadence/Valid merger marks the high point of Cadence's 
seemingly "market-share-by-acquisition" strategy, and positions it 
as a technology-rich company. Cadence now faces the daunting 
challenge of merging each company's successful products into a 
imiiSed design envirorunent, a task that Mentor Graphics has 
recently completed with its 8.0 product. 

Yet while these large companies continue to struggle with internal 
development issues, a slow revolution is gaining momentum as 
lithe young companies, based upon technical or niche expertise, 
show exciting growth. 

These companies caused significant turbulence in the CAE market 
and may be recognized by summing market share held by top CAE 
vendors. While the market has grown 58 percent during the past 
four years, the total market share garnered by the top five suppli
ers has diminished each year, to the 1991 number of 39 percent, as 
shown in Figure 3-3 and Tables 3-3 and 3-4. 

Figure 3-3 
Worldwide CAE Software Market, by Top Suppliers 

Market Share Percentage 

80-IT 

1988 1989 1990 1991 

Top Five Suppliers • Top 15 Suppliers 

Source: Dataquest (October 1992) G2001687 
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Table 3-3 
CAE Software Market Share 

Year 
Rank Company 

1 Mentor Graphics 

2 Daisy Systems 

3 Valid 

4 Teradyne 

5 LSI Logic 

6 Futurnet 

7 VLSI Technology 

8 Racal-Redac 

9 Silicon Compiler Systems 

10 Cadence 

11 Hewlett-Packard 

12 NEC 

13 Silvar-Lisco 

14 Prime Computer 

15 Autodesk 

Ranking, 1988 and 1989 

Software 
Revenue 

($M) 

94 

47.7 

39.9 

18.1 

14.3 

12.7 

12.4 

9.9 

8.2 

7.7 

5.9 

5 

3.8 

3.6 

3.5 

1988 
Market 

Share (%) 

22.9 

11.6 

9.7 

4.4 

3.5 

3.1 

3 

2.4 

2 

1.9 

1.4 

1.2 

0.9 

0.9 

0.9 

Company 

Mentor Graphics 

Valid 

Dazix 

Cadence 

Racal-Redac 

EEsof 

Teradyne 

Viewlogic 

Autodesk 

Xilinx 

LSI Logic 

Hewlett-Packard 

VLSI Technology 

Wacom 

Data I / O 

Source: Dataquest (October 1992) 
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Table 3-4 
CAE Software Market Share Ranking, 1990 and 1991 

Year 
Raiik 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Company 

Mentor Graphics 

Cadence 

Valid 

Dazix 

Synopsys 

Viewlogic 

Racal-Redac 

EEsof 

Wacom 

Autodesk 

Teradyne 

Xilinx 

Logic Auto&eijsitiiCeQL 

Data I /O 

LSI Logic 

Software 
Revenue 

($M) 

104.6 

68.3 

52.3 

26 

23.6 

23.1 

22.5 

22.7 

21.7 

16.7 

15.5 

14.8 

11.8 

10.8 

9.8 

1990 
Market 

Share (%) 

16.2 

10.6 

8.1 

4 

3.6 

3.6 

3.5 

3.5 

3.4 

2.6 

2.4 

2.3 

1.8 

1.7 

1.5 

Company 

Mentor Graphics 

Cadence 

Valid 

Viewlogic 

Synopsys 

Intergraph 

Racal-Redac 

Wacom 

Autodesk 

EEsof 

COMPASS Design Automation-VLSI 

Xilinx 

Logic Automation 

Zuken 

LSI Logic 

Source: Dataquest (October 1992) 
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CAE Market 3-11 

This trend is the result of the increasing complexity of electronic 
design. No longer can a broad line supplier of schematic capture 
and simulation solve all of the difficult problems facing systems 
designers. There will continue to be more "boutique" shops, with 
smaller CAE vendors creating special focxis tools, like signal 
integrity, mixed-level simulation, test vector generation, and other 
point tools to arm the designers with solutions to decrease their 
design cycle time. 

Other trends apparent from the market share rankings include the 
following: 

• The demise of proprietary gate-array tools. Only LSI Logic 
placed within the top 15, signaling the shift to third-party tools 
is now complete. 

• The emergence of PLD/FPGA tools, from proprietary tools such 
as Xilinjc, and nonproprietary tools from Data I /O. 

• The emergence of Japanese software companies, Zuken and 
Wacom. 

• The rise of Synopsys and 'Wewlogic, culminating in their highly 
successful initial public offerings (IPOs) in 1992. 

Dataquest Perspective 

The CAE market continued to show significant signs of strife in 1991, 
as product transitions and a changing ASIC design methodology com
bined to slow growth. However, this market is poised for expansion as 
the next generation of test, simulation, and synthesis tools become 
adopted by mainstream electronic designers. 

CCAM-EDA-MT-9201 ©1992 Dataquest incorporated October 12,1992 



Chapter 4 
PCB Market — ^ - ^ ^ - ^ . ^ - _ 

1991: The Year in Review 

Introduction 
The PCB/MCM/hybrid market continues to show signs of being a 
matured market. In 1991, it posted a flat software growth rate and 
has failed to generate much user excitement. Indeed, in a survey of 
electronic designers conducted by Dataquest, PCB tools were ranked 
fourth in importance by North American designers, behind simula
tion, model libraries, and schematic entry, as shown in Figure 4-1. 
In Japan, users of EDA tools rank PCB tools as seventh in impor
tance, trailing the previously mentioned applications, as well as 
high-level design entry, timing anal5reis, test synthesis, and fault 
simulation. 

Figure 4-1 
North American Software Importance Rating, by Application 

Applications 

Simulation 

Model Libraries 

Schematic Entry 

PCB Layout 

Timing Analysis 

Logic Synthesis 

Fault Simulation w, 

4 4.5 5 

Mean Ranking 

Source: Dataquest (October 1992) 62001668 
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Another factor contributing to the slow growth in PCB design tool 
growth is the lack of a widespread trend to decrease board size. 
While in the ASIC world, design start average gate densities con
tinue to increase dramatically, requiring new productivity enhance
ment tools, Dataquest research has determined that board design 
sizes will not dramatically decrease. While consumer and portable 
commtinication devices will drive sizes downward, increase the 
complexity, and cause radical form factor changes, this is limited to 
relatively few companies, and overall design sizes will not decrease 
dramatically, as shown in Figure 4-2. 

An emerging growth opportunity may be fotmd in the MCM mar
ket. While still in its infancy, Dataquest anticipates that this market 
will post strong growth in the coming years. The three basic types 
of MCMs these tools will be targeting are as follows: 

• MCM-L (Laminated)—^Fabricated using typical PCB processes and 
materials; targeted at low-end apphcations requiring interconnect 
densities of 50 to 150 cm/sq-cm at up to 100 to 200 MHz; 
favored by that automotive industry because of its relatively low 
cost; typically uses chip-on-board (COB) assembly, wire-bonded to 
the substrate, then encapsulated for protection. 

• MCM-C (Ceramic)—Ceramic substrates (both cofired and low-
dielectric constant ceramics) offering economical intercoimect 
densities between 100 and 250 cm/sq-cm; traditional thick-film 
hybrid process; favored by the Aerospace and Mihtary sectors 
because of it ability to withstand harsh environments; COB 
and flip-chip assembly commonly used; metal encapsulated 

Figure 4-2 
North American PC Board Design Size 

PCB Board Design Size 

Less than 10 sq. inches 

10-19 sq. inches 

20-49 sq. inches 

50-99 sq. inches 

100-249 sq. inches 

250-499 sq. inches 

Greater than 500 sq. inches 

20 25 

Percentage of Those Responding 
30 

Source: Dataquest (October 1992) G2001689 
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• MCM-D (Deposited)—^Deposited wiring and dielectric on silicon, 
ceramic, or metal substrates; uses thin film processes for intercon
nect densities of 200 to 400 cm/sq-cm and above; TAB and flip-
chip assembly; ciurently in development stages. 

E>dstjng PCB companies, such as Mentor Graphics, Cadence, Dazix, 
Racal-Redac, and Harris EDA offer MCM layout tools. Tough 
design issues associated with MCMs, including thennal manage
ment, signal integrity and parasitics, as ^vell as testing issues, will 
challenge MCM design tool suppliers to provide innovative solu
tions to difficult design issues. 

Shipments 
Japanese designers may not place a great deal of importance on 
PCB layout tools, but Asia as a region continues to grow in its 
consumption of PCB/MCM/hybrid tools. In 1991, Asia consumed 
46 percent of these tools, up from 39 percent just one year ago, as 
shown in Table 4-1 and Figure 4-3. Dataquest anticipates that this 
trend will continue as more electronic design and manufacture 
continues to shift eastward. 

Market Share 
As Asia continues to grow in its coiisumption of PCB tools, Zuuken, 
a Japanese supplier of PCB software, has climbed its way to becom
ing the largest supplier of PCB software, as shown in Tables 4-2 
and 4-3. It is important to note, however, that Zuken's sales are 

Table 4-1 
PCB/MCM/Hybrid Software and Service Consumption, 
by Region 
(Millions of Dollars) 

Worldwide All Platforms 

Software 

Service 

North America All Platforms 

Software 

Service 

Europe All Platforms 

Software 

Service 

Asia All Platforms 

Software 

Service 

ROW AU Platfonns 

Software 

Service 

1987 

267 

110 

75 

38 

113 

43 

78 

29 

2 

1 

1988 

295 

133 

94 

46 

95 

47 

104 

38 

2 

2 

1989 

304 

146 

85 

54 

95 

57 

124 

33 

1 

2 

1990 

328 

176 

98 

71 

99 

68 

129 

36 

1 

2 

1991 

328 

186 

90 

75 

86 

67 

151 

42 

2 

2 

Source: Dataquest (October 1992) 
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Figure 4-3 
PCB/MCM/Hybrid Software Consumption, by Region 

1990 

ROW(1%)-| 

/ Europs 1 

/ (30%) 

V ^ ^ 
\ North America 

\ (30%) 

Asia \ 
(39%) 1 

1991 

ROW(1%)-i 

/ Europe 1 
/ (26%) 

\ North America \ 
\ (27%) \ 

Asia H 
(46%) 1 

Source: Dataquest (October 1992) 

almost exclusively in Japan. This company, only recently began an 
aggressive thrust into North America and Europe. 

i 
Other points of interest are as follows: 

• Valid showed good gains in both revenue and market share in 
1991, which is one of the primary reasons it was coveted by 
Cadence, whose success in penetrating the PCB market (through 
its garnering of PCB technology by acqxiiring ASI) had been 
limited. 

• Scientific Calculations, acquired by Harris, has now changed its 
name to Harris EDA. 

Dataquest Perspective 

The PCB/MCM/hybrid market has reached a point of maturity. Any 
futiue growth in this area will be fueled by new applications, includ
ing MCM and other advanced packaging technologies. However, PCB 
layout providers must continue to stand guard and develop evolution
ary products to keep pace with the myriad of other suppUers, both 
large and small, all seeking to leverage their special niche technologies 
into increasing market share. 

i 
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Table 4-2 
PCB/MCM/Hybrid Software Market Share, 1988 and 1989 

Year 
Rank 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

Company 

Racal-Redac 

Mentor Graphics 

Daisy Systems 

Zuken 

CADAM 

Scientific Calculations 

Calay 

Prime Computer 

Autodesk 

IBM 

Software 
Revenue 

($M) 

48.2 

25.4 

23.2 

19 

15.2 

13.8 

13.5 

11.2 

10.5 

10.2 

1988 
Market 

Share (%) 

16.3 

8.6 

7.8 

6.4 

5.1 

4.6 

4.5 

3.8 

3.6 

3.4 

Company 

Racal-Redac 

Mentor Graphics 

Zuken 

Valid 

Dazix 

Computervision 

Calay 

Scientific Calculations 

Intergraph 

Hewlett-Packard 
Source: Dataquest (October 1992) 
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Table 4-3 
PCB/MCM/Hybrid Software Market Share, 1990 and 1991 

® 

o 

Year 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

Racal-Redac 

Mentor Graphics 

Zuken 

Valid 

Scientific Calculations 

Dazix 

Sharp Systems Products 

Calay 

Computervision 

IBM 

Software 
Revenue 

($M) 

43.8 

40.1 

36.2 

28.5 

15.6 

13.9 

13.3 

12.1 

10.5 

10.3 

1990 
Market 

Share (%) 

13.4 

12.3 

11.1 

8.7 

4.8 

4.3 

4.1 

3.7 

3.2 

3.2 

Company 

Zuken 

Racal-Redac 

Mentor Graphics 

Valid 

Intergraph 

Sharp System Products 

Harris EDA 

IBM 

CADIX 

CADAM 

Source: Dataquest (October 1992) 
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Chapter 5 

IC Layout Market 

1991: The Year in Review 

Introduction 
The IC layout software market showed a 6.2 percent growth 
between 1990 and 1991. This growth is down almost half from the 
1990 growth figure of 11.7 percent, yet outperforms the EDA indus
try growth of 3.8 percent. This growth is spurred by the increasing 
use of ASIC design methodologies for chip-level design, an idea 
pioneered by the early chip-set vendors. 

Market Segmentation 
Dataquest segments the IC layout application market as follows: 

• Full Custom IC Design Tools—^Ftill custom tools include polygon 
editors, symbolic editors, compaction tools, and floor-planning 
systems. 

• Automatic Placement and Routing—^Automatic placement and 
routing (APR) consists of two different sets of tools, those for 
gate array design and those for cell-based IC design. 

• Design Verification—Design Verification tools include design rule 
checking, electrical rules checking, layout-versus-schematic check
ers, and parasitic extraction. 

• Compilers—Compilers are predominantly cell compilers and 
associated tools for the automatic creation of hbrary cells based 
upon low-level silicon design rule information. 

• Module Generators—^Module generators are software packages 
that use parameterized inputs to create high-level Ubrary cells 
(such as datapath, RAM, and ROM) based upon lower-level ASIC 
vendor supplied cells. 

Full Custom IC Design Tools 

Showing sales of $55 million, the full custom tool arena has remained 
stagnant for the past three years (see Figures 5-1 and 5-2). Almost all 
full custom tools are supplied to the semiconductor industry. The 
recession, which has negatively impacted semiconductor production, 
and hence IC layout capital spending, has caused the stagnation of 
this market. 
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Figure 5-1 
Worldwide IC Layout Software Market Segmentation for 1990 
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Module Generation (7%) -

Source: Dataquest (October 1992) 

Figure 5-2 
Worldwide IC Layout Software Market Segmentation for 1991 
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Source: Dataquest (October 1992) 
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During the past three years, the increasing time-to-market pressure has 
caused semiconductor companies to re-evaluate their design process. 
The success of chip-set companies has been based on applying an 
ASIC design methodology to custom devices. Therefore it is not sur
prising that fueling the IC layout growth has been ASIC methodology 
design tools, primarily automatic placement and routing. 

Automatic Placement and Routing 
Automatic placement and routing tools fueled IC layout growth in 
1991, posting growth rates of 32 percent and 23 percent for gate-array 
and cell-based technologies, respectively. This trend is driven by chip
set and more traditional semiconductor houses adopting ASIC design 
techniques. 

Gate-array and cell-based placement and routing tools continue to 
gain ground on more traditional IC layout tools, APR now accounts 
for 29 percent of the IC layout market, and Dataquest anticipates that 
this trend will continue for the next three to five years. 

Design Verification 

Contributing $59 million to the IC layout market, design verification 
was essentially flat between 1990 and 1991. This is primarily due to 
the one-sided nature of this applicatiort Cadence continues to 
dominate this area with its Dracula product. While Mentor Graphics 
has been aggressively marketing its Checkmate product, it has been 
slow to gamer a large segment of the market. Cadence will continue 
to service its existing customers, but as a market, design verification 
will continue to remain flat until new technology is brought to bear 
on the problem. 

Module Generators and Compilers 

Module generators continue a disappointing performance, showing 
no growth between 1990 and 1991 posting only $12 million in 1991, 
versus $13 million in 1990. It has been an uphiU battle for EDA 
companies to establish a need within the designer's mind for this type 
of product. Cadence, which enjoys IC layout dominance, has been sur
prisingly ineffective in providing a successful product in this arena, 
which continues to be Mentor Graphics' strength with its GDT 
product. 

Cell compilers languish with its module generation brethren, posting 
an essentially flat 1991 at $14 million. Dataquest anticipated that this 
market would continue to remain flat for the foreseeable future in 
1991. Third-party suppliers of cell compilers find it difficult to work 
vrith ASIC companies that have typically bundled their proprietary 
cell compilers with their libraries. 

Shipments 
The year 1991 saw Asia becoming the largest consumer of IC lay
out tools by a wide margin (see Figure 5-3 and Table 5-1). This 
shoiild come as no surprise to those working in the semiconductor 
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Figure 5-3 
IC Layout Software Consumption, by Region 

1990 
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/ Europe 
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Asia % 
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Source: Dataquest (October 1992) G2001693 

Table 5-1 
IC Layout Software and Service Consumption, 
by Region 

Worldwide All Platforms 
Software 
Service 

North America All Platforms 
Software 
Service 

Europe All Platforms 
Software 
Service 

Asia All Platforms 
Software 

Service 
ROW All Platforms 

Software 
Service 

1987 

166 
34 

91 
16 

37 

8 

38 
9 

0 
0 

1988 

159 
63 

65 
28 

31 
18 

62 
17 

0 
1 

1989 

169 
73 

71 
37 

30 

18 

67 

18 

0 
1 

1990 

184 
94 

75 

48 

31 
26 

78 
19 

0 
1 

1991 

196 
115 

63 
57 

34 

33 

99 
24 

0 
1 

Source: Dataquest (Octot>er 1992) 
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business. The past five years have seen a shift in the production of 
semiconductors—once a U.S.-based industry—toward Asia. Asian 
semiconductor vendors are now shifting their reliance from internal 
IC tools to commercially supplied tools, Dataquest anticipates that 
this trend will continue for the next three to five years as more IC 
design is centered in Asia. 

Market Share 
The past four years has seen Cadence's market share skyrocket 
from 27.6 percent in 1988 to 56,9 percent in 1991 (see Tables 5-2 
and 5-3). Mentor Graphics, with its acquisition of Silicon Compiler 
Systems in 19S9, became the second leading supplier, but still tails 
Cadence by $77.6 million. However, IC layout may be considered a 
duopoly at this point, with Cadence and Mentor Graphics to cap
ture 74 percent of the worldwide IC layout market (see Figure 5-4), 

Dataquest Perspective 

IC layout software showed strong gains in comparison to the overall 
EDA market in 1991. This growth stemmed from the stability of the 
dominant vendors and the continuing need of semiconductor vendors 
to shrink die sizes in order to improve gross margins. Those who 
believe that "silicon is free" have not talked to chip-level designers, 
whose efficacy is based upon his or her ability to deliver the most 
performance and functionality on the smallest die size possible. This 
is exemplified by the perception of electronic designer. Shown in 
Figure 5-5 are North American designers' perceptions of the most 
important factors to product success. Notice that increasing functional
ity and reducing cost are ranked No. 2 and No. 3, behind "reducing 
time to market." 
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Table 5-2 
IC Layout Software Market Share, 1988 and 1989 

S 

@ 

I 

Year 
Rank 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

Company 

Cadence 

Silicon Compiler Systems 

Seiko 

Mentor Graphics 

Silvar-Lisco 

Autodesk 

Valid 

Daisy Systems 

VLSI Technology 

LSI Logic 

Software 
Revenue 

($M) 

43 

19.2 

15.3 

12.5 

8.8 

7 

3.6 

2.3 

2.2 

1.6 

1988 
Market 

Share (%) 

27.6 

12.1 

9.7 

7.9 

5.5 

4.4 

2.2 

1.5 

1.4 

1 

Company 

Cadence 

Silicon Compiler Systems 

Mentor Graphics 

Valid 

Seiko Instruments 

VLSI Technology 

European Silicon Syste t̂x^ 

Silvar-Lisco 

Seattle Silicon 

Integrated Silicon &yittei^ 

Source: Dataquest (October 1992) 
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Table 5-3 
IC Layout Software Market Share, 1990 and 1991 

Year 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Company 

Cadence 

Mentor Graphics 

Seiko Instruments 

Valid 

Silvar-Lisco 

VLSI Technology-

Seattle Silicon 

Integrated Silicon systems 

NEC 

LSI Logic 

Software 
Revenue 

($M) 

101.7 

31.9 

16.2 

9.9 

7 

6.1 

3 

1.9 

1.2 

1.2 

1990 
Market 

Share (%) 

55.7 

17.5 

8.9 

5.4 

3.8 

3.3 

1.7 

1 

0.7 

0.7 

Company 

Cadence 

Mentor graphics 

Seiko Instruments 

VaUd 

COMPASS Design 

Silvar-Lisco 

Sagantec 

Automation-VLSI 

Cascade Design Automation 

Integrated Silicon 

NEC 

Systems 

Source: Dataquest (October 1992) 
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Figure 5-4 
Worldwide IC Layout Market Share, by Top Five Vendors 

1988 1991 

COMPASS (4.0%) 

Valid (4.6%) 

Silvar-
Lisco 
{5.5%) 

Mentor Graphics (8.0%) 

Source: Dataquest (October 1992) 

Figure 5-5 
North American Electronic Design Factors for Product Success 

G2001694 
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Appendix A 

Table A-1 
EDA Revenue Worldwide, by Platform 

Software Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

Service Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

1987 

828 

551 

113 

NA 

165 

285 

177 

86 

NA 

22 

1988 

916 

657 

102 

NA 

153 

388 

252 

112 

NA 

24 

1989 

1,073 

821 

81 

NA 

171 

457 

318 

108 

NA 

30 

1990 

1,167 

891 

80 

NA 

195 

566 

428 

104 

NA 

33 

1991 

1,210 

936 

40 

23 

211 

616 

458 

71 

47 

40 

NA = Not available 
Source: Dataquest (October 1992) 

Table A-2 
EDA Revenue North America, by Platform 

Software Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

Service Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

1987 

342 

219 

47 

NA 

77 

125 

76 

41 

NA 

9 

1988 

391 

275 

37 

NA 

79 

171 

110 

49 

NA 

12 

1989 

450 

335 

37 

NA 

77 

209 

147 

51 

NA 

11 

1990 

504 

386 

33 

NA 

86 

260 

199 

49 

NA 

12 

1991 

489 

379 

14 

10 

86 

288 

217 

32 

24 

14 

NA = Not availatile 
Source: Dataquest (October 1992) 
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Table A-3 
EDA Revenue Europe, by Platform 

Software Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

Service Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

1987 

278 

191 

30 

NA 

56 

91 

S7 

24 

NA 

10 

1988 

257 

188 

20 

NA 

49 

125 

79 

37 

NA 

9 

1989 

283 

212 

15 

NA 

56 

156 

110 

36 

NA 

10 

1990 

309 

232 

16 

NA 

61 

192 

146 

36 

NA 

10 

1991 

306 

226 

9 

3 

68 

199 

145 

26 

15 

13 

NA = Not available 
Source: Dataquest (October 1992) 

Table A-4 
EDA Revenue Asia, by Platform 

Software Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

Service Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

1987 

203 

139 

35 

NA 

29 

66 

42 

20 

NA 

4 

1988 

258 

191 

44 

NA 

23 

88 

62 

23 

NA 

4 

1989 

335 

271 

29 

NA 

35 

87 

60 

18 

NA 

9 

1990 

345 

271 

30 

NA 

44 

108 

82 

16 

NA 

11 

1991 

407 

328 

17 

9 

53 

124 

94 

12 

6 

13 

NA = Not available 
Source: Dataquest (October 1992) 
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Table A-5 
EDA Revenue Rest of World, by Platform 

Software Revenue ($) 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

Service Revenue ($) 

Technical Workstation 

Host D^enden t 

Server 

Personal Computer 

1987 

5 

2 

1 

NA 

2 

3 

1 

2 

NA 

0 

1988 

6 

3 

1 

NA 

2 

4 

2 

2 

NA 

0 

1989 

5 

1 

1 

NA 

3 

3 

1 

2 

NA 

0 

1990 

7 

2 

1 

NA 

4 

3 

1 

2 

NA 

0 

1991 

8 

3 

0 

0 

5 

5 

2 

2 

1 

0 

NA = Not available 
Source: Dataquest (Octotjer 1992) 
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Chapter 1 
Report Overview . - ^ . ^ . . ^ ^ . ^ ^ ^ 

Report Organization 

This report is Part II of a two-part series on the Electronic Design 
Automation (EDA) Applications Market. Part I, entitled Market in 
Rexnew, has already been published. 

This report. Market Outlook, represents the results of Dataquest's arialy-
sis and forecast of the EDA applications market. It provides insight 
into the future market sizes of Electronic CAE, PCB/MCM, and IC 
Layout software markets. The contents of this book is summarized 
below: 

• Executive Summary—^Presents the overall EDA market in terms of 
future performance, as well as global trends and potential future 
restructuring of the EDA market. 

• Subapplication market chapters—Each subapplication chapter pro
vides analysis into the future market potentials, including the 
following: 

a Introduction and Forecast—^Provides global information regarding 
Dataquest's forecast of software revenue during the next five 
years for each application area. 

• Driving Forces—A detailed analysis of market factors that will 
drive or hinder future growth. Takes into accovmt such factors as 
design methodology shifts, new tool introductions, and saturation 
levels within the market. 

a Regional Effects—^Analyzes the historical and future consttmption 
of software tools. The major geographic areas include North 
America, Asia, Europe, and Rest of World (ROW). 

a Dataquest Perspective—Provides a summary of general trends in 
each market and specific areas to watch for future opporttmities. 

Forecast IVIetliotiology 

Fimdamental to the way Dataquest conducts its research is an under
lying philosophy that says the best data and analysis come from a 
well-balanced program: balance between primary and secondary col
lection techniques; between supply-side and demand-side analysis; 
focused industry specific research and coordinated, "big-picture" 
analysis aided by integration of data from more than 25 separate 
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high-technology industries Dataquest covers; and balance between the 
perspectives of experienced industry professionals and rigorous, dis
ciplined techniques of seasoned market researchers. 

Dataquest also analyzes trends in the macroenvirorunent, which can 
have major influences on both supply-side and demand-side forecast
ing. In addition to demographics, analysts look at GNP growth, 
interest rate fluctuation, currency fluctuation, business expectations, 
and capital spending plans. In the geopolitical arena, the group looks 
at trade issues, political stability or lack thereof, tariffs, nontariff barri
ers, and such factors as the effect on Europe of the events of 1992. 
Figure 1-1 depicts the biiilding blocks for the EDA forecast. 

Data Collection Process 

End-User Data 
Dataquest demand-side (also called end-user) data are gathered 
using an extensive survey technique. End users are identified 
through the registered user and prospect lists of EDA and ASIC 
companies. Surveys were distributed throughout North America, 
Europe, and Japan, enabling Dataquest to gather a snapshot of 
electronic design methodology and usage trends. Relying upon 
Dataquest's international expertise, surveys distributed in Japan 
were translated into kanji, the Japanese character set, in order to 
improve the surveys' accuracy. 

Surveys were mailed in the second half of 1991 to North American 
sites. The responses were then examined for integrity and entered 
into a database to allow manipiolation and cross-cutting of the data. 
Japanese surveys were distributed at the end of 1991, and the 
responses were similarly processed and entered in early 1992. 
Finally, European surveys were complete in the spring of this year. 
(Complete demographic information and a copy of the survey used 
is available in the EDA Applications: User Wants and Needs Report.) 

Supply-Side Data 
In the fourth quarter of each year, Dataquest siurveys all major par
ticipants in the EDA industry to obtain preliminary market share 
data. Each vendor is offered the opporturuty to self-report the infor
mation required. Although there is a primary contact for each com
pany, large compaiues are surveyed across product lines and across 
geographic regions. Thus, there is a corresponding increase in the 
mmnber of contact at large companies. Examples of the job titles of 
people contacted for information are as follows: 

• President and CEO 

• Vice president and general manager 

• "Wee president of marketing 

• Vice president, strategic product planning 

• Director of strategic planning 

December 28,1992 ©1992 Dataquest Incorporated CCAM-EDA-MT-9202 



Figure 1-1 
Dataquest's Building Blocks for EDA Market Forecasting 
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• Director of marketing 

• Director of market development 

• Manager, CAD/CAM/CAE marketing programs 

• Market research analyst 

We resurvey select companies during the second quarter of the fol
lowing year to verify final armual results and determine the CAE 
Granularity. The infonnation in this document is based upon these 
final market share data. 

Data supplied by vendors are evaluated against infonnation drawn 
from many sources, including the following: 

• Revenue published by major industry participants 

• Estimates made by knowledgeable and reliable industry 
spokespersoi\s 

• Goveniment data or trade association data 

• Published product literature and price lists 

• Annual reports, SEC documents, credit reports 

• Company publications and press releases 

• Reports form financial analysts 

• Reseller and supplier reports and reports from a vendor's 
competitors 

In addition, Dataquest sums vendor revenue across other industries 
covered by Dataquest to make sure that revenue is not credited 
twice and checks with multiple sources at one company to cross
check data on that company. 

We believe that the estimates presented here are the most accurate 
and meaningful generally available today. Dataquest's EDA market 
numbers are often higher than those reported by other sources. We 
survey worldwide, which involves more vendors, higher total mar
ket revenue, lower market share per vendor, and a more accurate 
market picture—particularly useful when comparing regions or 
applications. 
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Chapter 2 

Executive Summary 

EDA Software Market Trends 
The EDA market posted a lackluster 4 percent software growth in 
1991, and Dataquest anticipates that 1992 will show only a 3 percent 
increase over 1991 figures. This slowdov^ni of what had been histori
cally high growth rates may be attributed to the following factors: 

• Product transitions and mergers of the top EDA suppliers have 
caused stagnation in the piirchasrag of new EDA tools. Our 
research shows that consumers of EDA tools are prolonging their 
evaluation process and examining new ways to shorten their design 
cycles. 

• Global recession and political and economic infrastructure changes 
in North America and Europe have temiporarily paralyzed capital 
equipment expenditiure on a broad scale. Additionally, the Japanese 
economic downturn has caused revenue to fall for vendors that 
supply products that are not mission critical. 

• Saturation levels are being reached for certain EDA tools. In partic
ular, our research shows ttiat there is only a small need for addi
tional tools such as gate-level simulation, schematic capture, and 
PCB layout. Any future growth in these markets will be brought by 
applying new technologies to these problems and replace the exist
ing seats. 

• The final vestiges of platform dependence are being removed from 
the EDA industry. This has had a short-term negative effect on the 
market, but shotild improve the profitability of EDA tool suppliers 
in the future. 

In the future, Dataquest anticipates that EDA software revenue wiU 
become more closely associated with economic conditions in its target 
markets. No longer are vast numbers of seats being discovered, but 
instead the total number of seats will expand or contact based upon 
the growth or decline of companies producing electronic products. 

Yet there are still large opportunities for EDA suppliers who are able 
to provide tools that improve the productivity and reduce the cost of 
designing electioiuc systems. The ever-increasing demands to shorten 
the design cycles and increase the functionality of electronic products 
will fuel the purchasing of new EDA tools. Dataquest beUeves that 
significant opportunity exists in the following areas: 

• Advanced analysis tools for IC and PCB designs. Increasing clock 
frequencies wOl require tighter design tolerances and sophisticated 
analysis tools will be needed to ensure proper operation. 
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• Architectural-level tools to improve designer productivity. While 
top-down design is now being adopted by the majority of electronic 
designers, architectural-level tools wUl gain prominence in the next 
two to five years, signaling yet another shift in the methodology of 
designing electronic systems. 

• Dataquest anticipates that a higher service content wiU emerge in 
the EDA industry as large suppliers shift their business models 
toward providing integration and consulting services, as well as a 
focus toward solutions selling. This will cause service revenue to 
grow commiserate with software sales, as shown in Figure 2-1. 

The combination of these factors, both positive and negative, combine 
to form a rather muddied outlook for EDA software for the next five 
years. Companies that correctly position themselves in providing tech
nologically superior products will show good gains in replacing older 
technologies. Those suppliers that are able to fundamentally shift the 
way electronic systems are designed wiU show large gains, while those 
companies that fail to anticipate methodology shifts wiU falter. All of 
this activity will take place in a market that will show minimal gains 
during the next five years. Our current forecast shows the worldwide 
EDA software market wiU have an 8 percent compounded annual 
growth rate (CAGR). This is down from the 10 percent CAGR the 
industry experienced in the 1987 to 1991 time frame. Growth in the 
Asian market is shown in Figure 2-2. The majority of this growth will 
be seen in the technical workstation market, as the last vestiges of 
host-based software are retired, as shown in Figures 2-3 and 2-4. 

Figure 2-1 
Worldwide EDA Software and Service Market History and Forecast 
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Figure 2-2 
EDA Software Regional Consumption History and Forecast 
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Figure 2-3 
1991 EDA Software Revenue by Platform 
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Figure 2-4 
Forecast 1996 EDA Software Revenue by Platform 
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Dataquest Perspective 
As the EDA industry matures, it wiU begin to exhibit the characteris
tics of other mature markets. This wiU manifest itself in growth rates 
complementary to its end markets as opposed to explosive market 
expansion. Regional effects will play an important role, as design and 
manufacturing expertise migrates, and previously imknown markets 
in the Far East and Eastern Bloc will present themselves. The impact 
of framework technology and new operating systems have yet to 
manifest themselves on a broad scale, yet hold the potential to disturb 
the market. In particular, \^fedow NT has the possibility to depress 
average selling prices if it gains iruroads into the technical commimity, 
and industry-standard frameworks could affect larger EDA vendors' 
business models, but Dataquest anticipates that the full impact will not 
be felt for some years to come. 

December 28,1992 ©1992 Dataquest Incorporated CCAM-EDA-MT-9202 



Chapter 3 
CAE Market - ^ . ^ ^ . ^ . ^ ^ . . ^ . . 

Introduction and Forecast 
Dataquest classifies CAE software as those tools that are used in the 
engineering or design phase of electronic products, as opposed to the 
physical layout phase of product development. CAE performed poorly 
in 1991, with only a 4.9 percent growth. This is a far cry from the hey
day of CAE—the mid-1980s, which saw growth rates anywhere from 
20 to 40 percent. However, one must delve deeper into the CAE mar
ket anatomy to clearly understand the driving forces behind the over
all numbers. While the overall usage of CAE software may be slow
ing, the imderlying dynamics of how electronic systems are being 
designed are experiencing rapid changes. Designers are currently in 
the midst of a change in design methodology, namely the increasing 
usage of top-down design for ASIC development. As Dataquest looks 
forward, we see new opportvinities to extend this methodology 
philosophy to the architectural or system level (see Figure 3-1). 

Figure 3-1 
Worldwide CAE Software and Service Market History and Forecast 
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Driving Forces 
The lackluster performance of the CAE market may be attributed to 
the following: 

• Product transitions 

• Saturation of the electronic design market 

• Acceptance of top-down design by mainstream designers 

• Advanced analysis tools 

• Test automation 

Product Transitions 
The largest provider of CAE tools. Mentor Graphics, continues to 
experience difficulties in migrating its users toward its 8.X offering. 
This problem, combined with the lack of enhancements and follow-
on product for the 7.0-based tools, has had a detrimental effect on 
the overall CAE industry. Mentor, which held 11 percent of the 
CAE software market share in 1991, was not alone in its difficulties. 
Cadence also had limited CAE sales in 1991, due to the lukewarm 
response to its Composer front-end offering. Dataquest anticipates 
that the solidification of the vendor base, the adoption of Mentor 
Graphics 8.2 products, and the emergence of "Wewlogic, Synopsys, 
and others will help to deliver renewed growth rates. 

Saturation of the Electronic Design Market 
Dataquest research shows that for the large majority of CAE tools, 
the market has reached a saturation point. Dataquest has done 
extensive end-user research into the saturation of the EDA market. 
Shown in Figure 3-2 are the results of our worldwide survey of 
electronic designers. We asked users how many licenses of selected 
CAE products they currently owned, and how many they needed. 
We then translated the mean nimibers into percentage increases of 
CAE tools. As can be clearly seen, except for logic synthesis and 
automatic test pattern generation (ATPG) tools, most CAE applica
tion shows limited growth potential. What this denotes is the 
beginning of a replacement market, where we can expect growth 
rates to correlate more readily with the end-user market expansion, 
as opposed to the high growth rates based upon the discovery of 
new users. Dataquest does not anticipate additional dollars to be 
translated from internal tool consumption to external purchases 
either. Ova worldwide research indicates that electronic design 
houses are now spending 15 percent of their EDA budgets on inter
nally developed tools, and 85 percent on commercially available 
tools. 

Acceptance of Top-Down Design by Mainstream 
Designers 
Clearly, the near-term growth of the CAE market is based upon the 
acceptance of top-down design methodologies by the mainstream 
designer. In 1991, approximately half of the designers in North 
America and Japan were utilizing one of the two commercially 
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Figure 3-2 
Percentage Difference in Number of Licenses Owned versus Number Needed, 
CAE Applications 
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available HDLs, Verilog or VHDL, as shown in Figure 3-3. This 
usage wiU increase to more than 75 percent of the designers world
wide by 1995. However, usage of a hardware description language 
alone is not indicative of the acceptance or penetration of top-down 
design methodology. Dataquest believes that top-down design is stiU 
in its infancy, and there continues to exist market opportunities for 
companies providing superior tools in logic synthesis, high-level 
design entry, and test automation tools. 

Advanced Analysis Tools 
Board-level speeds are reaching new heights. Primarily driven by 
the performance race fostered by high-end computer vendors, the 
need to extract and analyze what had been previously negligible 
effects such as inductive coupling, load matching, and power and 
thermal management are now being brought into the collective 
consciousness of the electronic designer. Microprocessor speeds 
continue their steady increase, and the new wave of 100-plus-MHz 
processors from Intel, DEC, HP, and others will require designers to 
evaluate a new breed of signal integrity tools. These tools will help 
ensure that designers wiU have working boards, and take into 
account crosstalk, transmission line effects, and power and thermal 
issues as well. This market of signal integrity tools is currently 
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Figure 3-3 
Current and Projected Usage of Commercially Available HDLs 
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small, but Dataquest anticipates substantial growth rates in the 
mid-1990s as they become an integral part of system design. 

Test Automation 
Test Automation, currently a $30 to $40 million doUar market, is 
about to show some significant growth. Two primary factors have 
been met in order to see a renewed interest, from both the demand 
side and the supply side. From the vendor base, we have seen a 
plethora of new product introduced from such companies as 
Simrise Test, Expertest, Synopsys, as well as such broad-based 
suppliers such as Viewiogic, Cadence, and Mentor Graphics, These 
new products have given designers a wide range of choices to 
implement their test logic. Meanwhile, ASIC gate densities have just 
recently reached a level at which ad hoc test methodologies fail. As 
shown in Figure 3-4, it was only recently that we saw the pliirality 
of North American MCS gate array design start to reach the 20,000 
to 40,000 gate mark. 1992 wiU see 34 percent of North American 
gate array design start at more than 40,000 gates, a range that 
absolutely reqtiires a rigorous test approach. In fact, automatic 
test-pattern generation tools show the highest pent-up demand, 
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Figure 3-4 
MOS Gate Array Design Starts by Gate Count, North America 
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based upon oior research on the number of licenses users currently 
have, and the nvimber they need, as shown in Figure 3-2. 

Regional Effects 
Dataquest anticipates that North America will continue to be the 
largest consumer of CAE software tools, as shown in Figure 3-5. This 
conclusion is based on our end-user research, which shows that, on 
average, system complexity is greater in North America than its 
regional counterparts. Indeed, 1991 showed that typical ASIC gate 
densities were 25,000 gates in North Anierica, compared to 18,000 in 
Japan. The number of signal layer per board was, on average, 47 per
cent higher than those in Europe and Japan. Ehie to the complex 
nature of these designs, EDA vendors will find that users in North 
America are willing to pay higher prices for sophisticated tools that 
solve their system design problems. 

Logic Syntiiesis Market Forecast 
The logic synthesis market continues to experience robust expansion, 
despite few vendors with mature product offerings. Eharing the past 
three years, the leading players in the EDA industry have been imable 
to mount a serious threat to Synopsys' market position. Synopsys has 
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Figure 3-5 
CAE Software Regional Consumption History and Forecast 
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been the source of most of the growth during this period, and Data-
quest anticipates that its position will remain strong for the coming 
12 to 18 months. 

We expect that the logic synthesis market will continue to show strong 
revenue growth for the foreseeable future. Indeed, our end-user 
research reveals that users have a demand for increasing the number 
of logic synthesis licenses by almost 90 percent, as shov̂ m in 
Figure 3-2. However, by early 1994 we anticipate that the industry 
will be filled with an abundance of competent suppliers, addressing 
a broad range of synthesis capabilities. At that point we feel that the 
market will experience substantial price erosion. The impending 
supply-side fragmentation will imdoubtedly diminish both revenue 
and profit opporturuties. We feel that logic synthesis will continue to 
show rapid growth rates, with year-to-year growth in the 20 to 35 per
cent range. Dataquest believes that the total logic synthesis market 
will reach $180 million by 1996 (see Figure 3-6). 

Design Entry Forecast 

Dataquest's research shows that the traditional gate-level schematic 
entry market has reached a point of maturity and is moving into a 
period of decline. The technology has become a commodity, and the 
market is virtually saturated. Dataquest's historical data show that 
digital schematic entry has begun its decline, with 1991 revenue down 
11 percent from the 1990 revenue of $160 million. We believe that the 
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Figure 3-6 
Worldwide Logic Sjmthesis Software Market History and Forecast 
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gate-level schematic capture market will experience a steady decline 
during the next five years, as shown in Figure 3-7. 

Fast on the heels of the schematic entry market is the technology that 
is replacing it, namely, HDL entry. This category of tools includes text 
editors, source debuggers, syntax checkers, and user interface software 
needed for designing with VHDL and Verilog HDL. Our research indi
cates that this segment is experiencing rapid expansion and wUl con
tinue to exhibit strength during the next two to three years. As a case 
in point, certain electronic system companies now design solely in 
HDL. However, Dataquest believes that a graphical representation is 
the most intuitive way to describe a concurrent system, and most 
designers use a combination of graphics and textual entry. 

The graphical capabilities of next-generation entry products will be 
integral to iniproving design productivity. This next generation of 
graphic design-entry technology will enable designers to use a build
ing block approach whereby the individual blocks are a combination 
of VLSI functions described in HDL, compilers, and hardwired core 
fimctions. 

With HDL blocks, designers will reuse and modify existing blocks for 
subsequent designs, as well as create new blocks to meet the demands 
of the project. The HDL functions will also be represented as graphical 
blocks, but the designer will be given the freedom to quickly access 
and modify the blocks' internal HDL. 
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Figure 3-7 
Worldwide Design Entry Software Market History and Forecast 
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Design Simulation Software Maricet Forecast 
According to Dataquest's end-user research, the market cites simula
tion as the most important weapon in its CAE arsenal. This piece of 
the design puzzle, recognized by electronic designers as the most criti
cal, makes it a logical place for EDA vendors to pursue opportunities, 
And yet, despite this importance rating, the digital simulation market 
has had a slow growth rate, with 1990 revenue Lncreasing only 6 per
cent compared to 1989, and 1991 revenue increasing only 5 percent 
compared to 1990, as shown in Figure 3-8. So, with the digital simula
tion market stalling at $180 million, is there an opportunity to increase 
the amount of simulation tools purchased by electronic designers? 

Dataquest believes that simulation has a potential upside. The sluggish 
performance may be attributed to the fact that few simulators had met 
the following user demands: 

• Fast gate-level execution speed 

• Mixed-level simulation capabilities 

• Strong modeling/design language 

• Standard modeling language 

• ASIC library support 

Witii many companies in the EDA industry now shipping simulation 
products that have cleared some or all of the above hurdles, the simu
lation market is ready to expand, albeit modestly, diiring the next five 
years. Our end-user research indicates that electronic designers have a 

December 28,1992 ©1992 Dataquest Incorporated CCAM-EDA-MT-9202 



CAE Market 3-9 

Figure 3-8 
Worldwide Digital Simulation Software Market History and Forecast 
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demand to increase the number of licenses of simulation tools by 
8 percent driven by European designers. Adding to the potential digi
tal simulation upside is the replacement of gate-level simulators wiih 
mixed-level tectinologies. We estimate that approximately 75 percent of 
simulation licenses installed are non-HDL-based simulation licenses. 
The market for non-HDL-based simulators is declining quickly in the 
face of the trend tow^ard top-down design. We beUeve that electronic 
design companies will aggressively replace these licenses with HDL-
based mixed-level simulation products. 

Fueling additional growth will be the advent of architectural simula
tion tools. Verification tools in this category are those that will enable 
the user to simulate and verify designs at a higher level than that 
traditionally available (for example, tools that allow computer designer 
to determine the optimal number of processors and cache size for a 
multiprocessor design, given a fixed bus bandwidth). 

Dataquest Perspective 
Dataquest believes that short-term growth in the CAE market will be 
driven by two areas: the increasing adoption of top-dov/n design 
methodologies, and the increasing need for sophisticated analysis 
tools^ including test automation, signal integrity, and timing verifica
tion. Looking past the impact of these tools, a coming wave of system-
level, or architectural tools, will pave the way for growth in the latter 
half of ttiis decade. Dataquest beHeves that there is still an opportunity 
to capitalize on the growth of the top-down design market, but as 
more competitors enter the fray, average seUing prices will decline. 
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introduction and Forecast 
The PCB/MCM/Hybrid market shows sign of continued stagnation. 
Dataquest classifies products as "PCB/MCM/Hybrid" when they axe 
used to create the placement and routing of the traces and compo
nents laid out on a variety of substrate media, including traditional 
PCB and hybrid technologies, as well as multichip module (MCM) 
substrates. Additionally Dataquest currently classifies PCB thermal 
analysis tools in this market. As shown in Figure 4-1, Dataquest anti
cipates only modest short-term growth in this saturated market. 
However, by 1994 we believe that clock speed and integration necessi
ties will increase the usage of MCM layout tools, which should 
imiprove software revenue. 

Figure 4-1 
Worldwide PCB/MCM/Hybrid Software and Service Market History and Forecast 
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Driving Forces 
At the present time, there is little excitement occurring at the layout 
level, and Dataquest research shoves that there will be little growth in 
the near term. Indeed, our end-user research shows that users do not 
anticipate increasing the niomber of licenses of PCB layout products, 
as shown in Figure 4-2. As reported in earlier publications, a limiting 
factor to the increased usage of PCB layout tools is the lack of a 
widespread trend to decrease board size. In the ASIC world, design-
start gate densities continue to increase dramatically, requiring new 
productivity enhancement tools, although our research has determined 
that board design sizes will not experience a widespread decrease in 
size. Additionally, this force wovdd not necessarily be enough to sup
plant the nximber of companies that are farming out the layout of 
their simpler board designs, Dataquest believes that there is a poten
tial for opportunity in what may now be classified as a saturated 
PCB/MCM/Hybrid layout market. We anticipate that the following 
areas may breathe some life into the PCB/MCM/Hybrid market: 

• MCM Technology Acceptance 

• Thermal Analysis Tools 

MCM Technology Acceptance 
The multichip module is emerging as one of the most important 
packaging technologies since the advent of surface moimt devices, 
and Dataquest anticipates that this technology wUl find increasing 
use in all electronic sectors. This technology demands new 

Figure 4-2 
Percentage Difference in Number of Licenses Owned versus Number Needed, 
PCB Applications 
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electroiuc design automation tools, and many vendors are quickly 
supplying tools targeted toward these applications. The forces driv
ing the adoption of MCM technology include the following: 

• System interconnect problems—The interconnection of ICs pos
sessing 400 or more pins using conventional printed circuit 
boards lead to one conclusion: The lai^e board area occupied by 
PCB tracks can negate the high levels of integration achieved 
within the IC. As shown in Figure 4-3, users anticipate to utilize 
increasing more sophisticated packaging technologies. In this case, 
either large areas of the board cannot be used for components 
because of the density of copper track or large numbers of layers 
must be used. 

• Increase in system speed—System clock frequencies are antici
pated to increase tenfold during the next 10 years. We currently 
see mainframe computer manufacturers turning to MCM technol
ogies to facilitate interchip communications. These companies are 
typically early adopters of new technology, and techniques used 
in these applications are tj^ically used two to three years later 
by the mainstream design community. 

• Mixed signal opportunity—The mixed signal design market 
shows some potential to become an early adopter of MCM tools. 
in certain situations, it wUl be more appealing to combine analog 
silicon (based upon a process optimized for bipolar analog cir
cuits) with digital silicon (based upon a process optimized for 
CMOS digital logic) upon an MCM substrate, instead of produc
ing a monolithic mixed-signal device. 

Figure 4-3 
Anticipated Usage of Advanced Packaging Techniques 
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Yet these factors must be weighed against tine economic issues 
associated with MCM design. At this time, MCM devices are rela
tively expensive, and are used only in situations where performance 
is an overriding factor on high margin products, like high-end com
puting and military applications. Dataquest believes that the first 
large potential market for MCM design tools exists at current sili
con suppliers, which have the capability of amortizing the cost of 
MCM design and production over large volumes. So far, we have 
seen few IC vendors invest heavily in this technology; but, stay 
tuned. 

The use of MCMs also involves a host of other issues that had 
heretofore have had little significance, including: 

• Testing—Companies usually operate a multilevel testing strategy 
in connection with MCMs: testing the chip, module, PCB, and 
system. Testing is a major problem at the module level because 
chips are densely packed into a sealed unit and also at the chip 
level because it is difficult to test both bare dice and flip-chip 
packages. However, individual chips must be tested before assem
bly in order to minimize rework and repair. MCM design will 
require increased use of formal scan p a ^ methodologies, includ
ing JTAG and BIST. 

• Thermal analysis—^ITiennal issues are intensified by the lack of 
sufficient thermal conduction from the die through the MCM 
substiate. We anticipate that this difficulty wOl fuel future growth 
of thermal analysis tools, as discussed later in this section. 

m Parasitic extraction/signal integrity—The close proximity of 
signal-carrying tracks combined with the high frequencies at 
which MCMs operate wiU inevitably require sophisticated analysis 
tools. Areas of concern will include crosstalk, reflection, charac
teristic impedance, and extraction of second- and third-order 
effects. 

Due to these issues, one would beUeve that IC layout woiild, with 
rather little modification, be applicable to MCM design. Unfor
tunately, MCM substrates are much larger than the typical IC die. 
Also, existing three-level metal tools would need to be extended to 
allow more than 20 interconnect layers. Qn the other hand, PCB 
design software, which is capable of large dimensions and many 
layers, is not typically suitable for track/gap dimensions of less 
than 3nun. 

Indeed, current approaches of MCM design tool vendors leverage 
their expertise in either IC or PCB layout. Dataquest beUeves that 
MCM tools wUl begin to show substantial growth in the 1994 time 
frame, when MCM-spedfic tools converge with an economical 
approach to the use of MCMs. This is the basis for our optimistic 
growth projections in that time frame. 
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Thermal Analysis Tools 
Dataquest believes that the following factors should drive the 
increase in usage of thermal analysis products: 

• Increasing clock speeds—^Whenever a transistor switches between 
two voltage levels in a digital circuit, it briefly passes through a 
linear mode in which the power dissipated in the device rises 
sharply. As the operating frequency rises, devices spend an 
increasing proportion of time in this high power state. For this 
reason, power dissipation, and therefore heat, rises with increased 
frequency. Clock frequencies of electronic systems are forecast to 
rise tenfold during the next decade. Major thermal problems will 
result from this speed increase, driving the need for thermal 
analysis tools. The coming wave of 100-pIus-MHz microprocessors 
is just the beginning. Digital Equipment Corporation's new 
Alpha-AXP microprocessor currently runs in ranges from ICW to 
200 MHz, and can dissipate 30 watts of power. A 1-GHz version 
planned for 1994 will dissipate 175 watts, almost enough to let 
you read a book. 

• Multichip modules—^As previously discussed, the emergence of 
this technology will drive the increased use of thermal analysis 
tools. The characteristic of MCMs, naked dice in close proximity, 
running at high operating frequencies, will cause severe thermal 
problems. These difficulties are intensified by the growing use of 
solder-bump flip-chip device packaging and assembly, since the 
major heat-transfer path is through the solder bumps. Current 
solutions include the emergence of thermal vias, which are metal 
connections whose sole purpose is to conduct heat away from 
the dice. The required nimibers and placement of these vias will 
need to be calculated by thermal analysis tools in the future. 

Currently thermal analysis tools are in the hands of those compa
nies that have been early adopters of EDA technology, mainly 
mainframe computer and military/aerospace industries. However, a 
growing need exists in the automotive, constimer electronic, and 
telecommunications areas. 

Dataquest currently estimates that the PCB thermal analysis market 
is valued at $6.9 million in 1991; approximately 300 units shipped 
at an average selling prices (ASP) of $23,000, although we believe 
that 10 to 15 percent of these shipments are not actively used at 
this time. Many copies of thermal analysis software have been bun
dled into larger orders or have been purchased for evaluation and 
curiosity ressons, and we believe that a significant number of these 
licenses have never been used. However, Dataquest anticipates that 
PCB thermal analysis tools wiU become mandatory at suppliers of 
high-performance electronic systems. Figure 4-4 shows that this mar
ket wiU experience good growth, reaching a market size of $27 mil
lion by 1996. 
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Figure 4-4 
Worldwide PCB Thermal Analysis Market Forecast 

Source: Dataquest (December 1992) G2001973 

Regional Effects 
As shown in Figure 4-5, Asia continues to grow in its consumption of 
PCB/MCM/Hybrid tools. Much of this growth can be attributed to 
the rise in prominence of Zuken as a supplier of PCB and mixed sig
nal layout tools to Japan. Dataquest anticipates that this rise in the 
consumption of PCB layout tools should stabilize within the riext few 
years as excess demand is filled in Asia. 

Dataquest Perspective 
Clearly, the PCB/MCM/Hybrid layout market is saturated, and exist
ing vendors that are lulled into a false sense of security will be caught 
unaware. Suppliers of PCB layout software must continue to improve 
their product offerings in order to maintain current rr\arket share and 
to penetrate other markets. Any future growth in this area will be 
fuded by the adoption of advanced packaging technologies, namely 
multichip modiiles. Dataquest believes that significant revenue from 
MCM tools wOl begin to be seen in the 1994 time frame. 

i 

i 
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Figure 4-5 
PCB/MCM/Hybrid Software Regional Consumption History and Forecast 
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Chapter 5 
IC Layout Market 

Introduction and Forecast 
Dataquest classifies tools that are used to create and validate the phys
ical implementation of an integrated circuit (IC) as IC layout software. 
The IC layout category includes polygon fxiitors, symbolic editors, 
placement and routing software, design verification, compilers, and 
module development tools. The IC layout market has benefited from 
the stability of its supplier base, so that in 1991 it boasted the highest 
year-to-year software growth rate in EDA, a relatively unimpressive 
6.2 percent. Dataquest projects a mild growth rate in this area in the 
range of 5 to 9 percent year-to-year growth for the short term, with 
growth rates reaching more than 10 percent in 1994, as shown in 
Figure 5-1. 

Driving Forces 
There is little demand for additional licensees of IC layout software 
(see Figure 5-2). Indeed, the most important factor that will drive 

Figure 5-1 
Worldwide IC Layout Software and Service Market History and Forecast 
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future growth is expansion of design activity in the semiconductor 
industry. Approximately 50 percent of IC layout tools are sold into the 
commercial semiconductor industry. Forces that wiU drive the future 
growth of IC layout software are as follows: 

• Vendor stability 

• Semiconductor market dynamics 

• Emerging tool opportunities 

Vendor Stability 
The original founders of IC layout software, Calma and Applicon, 
gave way to newer technologies provided by a plethora of upstarts. 
At one point, Dataquest tracked more than 20 different companies 
providing IC layout tools. We are now in a renewed state of stabil
ity, with huge market power being held by only two companies, 
Cadence and Mentor Graphics. Indeed the Cadence/Valid combi
nation held more than 60 percent of the market, with Mentor 
Graphics contributing an additional 17 percent. In no other section 
of EDA is market share so heavily concentrated. By example, the 
top 15 suppliers in CAE must be combined to have a similar mar
ket share percentage that Cadence and Mentor Graphics currently 
share in IC layout. 

Figure 5-2 
Percentage Difference in Number of Licenses Owned versus Number Needed, 
IC Layout 

Percentage Change in Number of Licenses 
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Industry stability is a double-edged sword. Dataquest anticipates 
that the industry's increased concentration and stability will help 
accelerate piirchasing decisions during the next 12 to 18 months. 
However, these same purchasers are anxious to find alternate sup
pliers of superior products. Dataquest foresees new companies rising 
to challenge the existing market giants, offering innovative ideas to 
solve the historic IC challenge of increasing functionality and reduc
ing die size. 

Semiconductor Market Dynamics 
The recent performance of the IC layout software market in the 
face of what had been a disappointing performance in the semicon
ductor industry shows that a need for IC layout tools continues. As 
shown in Figure 5-3, IC layout software year-to-year growth rates 
outperformed the semiconductor industry's growth rates for the 
past two years. This continued investment in IC layout technology 
by semiconductor suppliers will help provide additional growth as 
the IC market experiences a forecast upturn in the next two years. 
As shown in Figure 5-4, the semiconductor industry consumes 
50 percent of IC layout software. 

The continued growth of the IC layout software market reinforces 
our belief that nmiors of free silicon are greatly exaggerated. In 
fact, Dataquest anticipates that the need for improved layout soft
ware wiU increase. Based upon our end-user research, increasing the 

Figure 5-3 
Comparison of IC Layout Software Growth Rates versus Semiconductor 
Growth Rates 
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fimctionality of electroruc systems is the second most important fac
tor to market success, trailing the need to improve time to market. 
This fimctionality will be increased at the silicon level, as compo
nent covmts of typical systems is not forecast to increase, and in 
fact will show a steady decrease of approximately 10 percent in 
North America. 

Additionally, electronic system providers are focusing their sights 
upon the consumer marketplace. The revenue opportunity to outfit 
every business person with some type of electroruc assistant is stag
gering. The cost and size considerations associated with supplying 
product to the consumer market will require increased attention to 
squeezing the last ounce of functionality in the shortest amoimt of 
design time. This bodes well for suppliers of automatic place and 
route (APR) software. 

In fact, Dataquest feels that APR software will fuel growth in the 
traditional IC layout tools. In 1991, APR software tools showed a 
revenue increase of 28 percent over 1990. These tools now supply 
29 percent of IC layout software revenue, and Dataquest foresees 
that these tools may contribute up to 40 percent of the IC layout 
software market by 1996. This transition toward automatic IC lay
out tools is driven by the need to reduce design cycles and 
improve time to market, the single most important factor in achiev
ing market success, according to electronic designers. Dataquest 
believes that traditional semiconductor houses are moving from full 
custom layout tools toward APR tools in response to this. It is 

Figure 5-4 
IC Layout Software Consumption by Industry 
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possible to foresee the day when only extremely high volume stan
dard parts such as microprocessors and DRAMs will by designed 
using fuU custom techniques. 

Emerging Tool Opportunities 
Dataquest believes that significant opportunity exists to bring new 
technology to bear upon the design cycle problem, namely floor-
planning tools. Historically, advancement in the process for develop
ing ASIC has been in two distinct areas. The first area is the IC 
layout section, where incremental improvements are made to APR 
tools, including such advances as multilayer metal, more efficient 
algorithms, and constraint-driven placement. The second area is in 
the CAE arena, where great strides have been made in improving 
the ASIC designer's productivity, by supplying him with top-down 
design solutions. Yet little progress has been made in the communi
cation between these two areas, and currently the majority of 
designs are transferred from the ASIC designer to the foxmdry 
using a connectivity netlist and little else. 

Dataquest believes that properly designed floorplarming tools have 
a significant market potential. This wUl be the first time that IC 
layout technology will be migrated toward the electronic system 
designer. Floorplanners used in conjunction with a top-dov\m design 
methodology can significantly improve the optimization of synthesis 
tools, and improve first-pass success through back-end APR tools. 
Additionally, improved timing estimation provided by floorplarmers 
wfll enable the designer to design more aggressive systems. 

For floorplanners to be successful, they must be target for the logic 
designer. One often-cited flaw of existing proprietary floorplanners 
is the fact that they require intimate knowledge of silicon design. 
Other factors necessary for floorplarming success include a low 
price point. Dataquest believes that a floorplanner priced in the 
$15,000 to $30,000 range wUl have optimal acceptance. 

Dataquest research shows that by 1996 there will be upwards of 
20,000 designers using top-down design methodologies to develop 
ASICs. A floorplarming tool is not the type of tool that will exist 
on every designer's desk, but rather will be a focal point for 
system-on-a-chip design. Therefore, the potential is for 2,000 seats 
of floorplarming tools that provide the proper benefits. Additional 
seats for floorplarming tools may be found in merchant IC vendors, 
as they migrate toward ASIC design methodologies. 

Regional Effects 

Asia has been the catalyst for growth in the IC layout market. As 
shown in Figure 5-5, Asia currently accounts for 50 percent of the con
sumption of IC layout tools. Dataquest anticipates that this trend will 
continue as more IC manufacturing and ASIC vendor power moves 
eastward. 

CCAIVI-EDA-MT-9202 ©1992 Dataquest Incorporated December 28,1992 
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Figure 5-5 
IC Layout Software Regional Consumption 
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Dataquest Perspective 
The IC layout market will continue to fare well in the face of poor 
global economic performance and total EDA software sales. Dataquest 
believes that the need to place increasing system functionality at the 
silicon level will fuel moderate growth rates. In addition, the opportu
nity to migrate IC layout technologies to mainstream ASIC designers 
via floorplanning tedrmologies should help spur growth in the mid-
1990s. 
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JCi lectronic Design Automation 
Applications Forecast Update 

Introduction 
Proving no more immune to the current eco
nomic environment than the economy as a 
whole, the CAD/CAM/CAE/GIS market turned 
in a relatively sluggish performance during the 
first half of 1992—continuing the trend of 
1991. Financial results comparing first-half 1992 
results for a select group of publicly held 
CAD/CAM/CAE/GIS companies showed flat-to-
negative growth results. As a result of this and 
other factors, the updated compound annual 
growth rate (CAGR) for CAD/CAM/CAE/GIS 
total factory revenue during the forecast 
period, 1991 to 1996, has been lowered to 
7 percent from our previous forecast of more 
than 9 percent last spring. Table 1 shows the 
updated forecast for the CAD/CAM/CAE/GIS 
market by region. 

This forecast update is based on the CAD/ 
CAM/CAE/GIS group's recently updated market 
information. (The 1991 market totals will 
match in both the market share tables and 
forecast tables.) Any changes in market condi
tions have also been incorporated into this 
updated forecast. The following analysis out
lines the reasons supporting this CAD/CAM/ 
CAE/GIS market forecast. 

This document contains Dataquest's detailed 
forecast information on the CAD/CAM/CAE/GIS 
industry. Included in this document are the 
following: 

• Five-year historical data 

• Five-year forecast data 

Table 1 
CAD/CAM/CAE/GIS Market, by Region 

"Worldwide 

Revenue 

Systems 

Seats 

North America 

Revenue 

Systems 

Seats 

Eurofje 

Revenue 

Systems 

Seats 

Asia 

Revenue 

Systems 

Seats 

Rest of World 

Revenue 

Systems 

Seats 

1991 

14,850 

589,615 

619.932 

5,027 

240,985 

252,860 

5,486 

208,812 

219,677 

4,039 

124,271 

130,964 

298 

15,547 

16,430 

1992 

15,303 

650,470 

674,800 

5.141 

265,850 

275,470 

5,689 

229,300 

238,080 

4,131 

135.870 

141,020 

343 

19,450 

20,230 

1995 

16,311 

729,670 

750,780 

5,415 

290,470 

298,720 

6,122 

261,950 

269,800 

4,370 

152,540 

156,790 

404 

24,710 

25,470 

1994 

17740 

810,890 

829,200 

5,834 

315,390 

322,610 

6,666 

294,250 

301,100 

4,768 

170,120 

173.630 

472 

31.130 

31,850 

1995 

19,411 

881,380 

897,430 

6,313 

336,940 

343,350 

7,325 

320,240 

326,300 

5.219 

185.890 

188,830 

553 

38,310 

38,950 

X996 

21,050 

945,880 

960,090 

6.803 

358,450 

364,230 

7,929 

340,700 

346,100 

5.673 

200.850 

203.330 

645 

45,880 

46,420 

CAGR (%) 
1991-1996 

7.2 

9.9 

9.1 

6.2 

8.3 

7.6 

7.6 

10.3 

9.5 

7.0 

10.1 

9.2 

16.7 

24.2 

23.1 
Source: Dataquest (October 1992) 
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More detailed data on this marked may be 
requested through our client inquiry service. 

Forecast Assumptions 

Following are the main forces, worldwide and 
by region, driving the CAD/CAM/CAE/GIS 
forecast. 

Worldwide Forecast Drivers 

The worldwide CAD/CAM/CAE/GIS market will 
maintain consistent, steady growth during the 
next five years. Figure 1 shows the forecast 
change in mix among hardware, software, and 
services. 

The following are the main forces driving the 
CAD/CAM/CAE/GIS worldwide forecast: 

• Globalization of world markets is driving 
economic restructuring for the major 
regions—the United States, the European 
Community (EC) and Japan—to a degree 
unprecedented since the 1930s. Growth will 
be limited in the short term as CAD/CAM/ 
CAE/GIS buyers assess market conditions. 
There is a sense of cautious optimism that 
the world economy will gradually improve, 
rather than get worse, beginning in 
mid-1993. 

• CAD/CAM/CAE/GIS systems will continue to 
give buyers a competitive edge. As time-to-
market requirements shrink, demand for 
design automation tools will continue to 
increase. 

• The recent currency fluctuations, specifically 
the sharp decline of the U.S. dollar in rela
tion to many European currencies and the 
Japanese yen, will offset sluggish economic 
growth for multinational corporations, partic
ularly those with a high percentage of costs 
denominated in doUars. While many compa
nies are hedging their profits to limit the 
effects of the currency fluctuations, some 
are utilizing the changes in exchange rates 
to reprice their products. In the current 
period of a rapidly declining dollar, U.S.-
based multinationals may lower overseas 
prices to stimulate demand. This would be 
particularly true of the PC companies, which 

are striving to rapidly increase unit volume 
gains. For companies that have much of 
their cost structure denominated in dollars, 
the impact of currency will be highly lever
aged. In the case of more mature compa
nies that for the most part have established 
major manufacturing facilities overseas and 
therefore much of their cost structures are 
in foreign currency, the leverage from the 
change in the dollar is much less. Recent 
currency-rate changes may drive CAD/CAM/ 
CAE/GIS growth internationally in the short 
term; long-term effects could be highly 
variable. 

• Market demand will be limited by vendors' 
inability to fully meet demand for highly 
integrated software systems. We believe that 
the industry business model is evolving to a 
structure where large software vendors will 
function increasingly as application software 
integrators. Much of the innovation in new 
niche products can be expected to come 
from the small software vendors, who will 
be dependent on their OEM relationships 
with major software vendors. These alliances 
will ultimately reduce the total cost of soft
ware development, thus strengthening indus
try profitability. However, design problems 
being addressed ^vill become increasingly 
complex, and meaningful success in integrat
ing software will lag market demand. 

• Increased flexibility in softw^are portability 
will improve market stability during the next 
few years. Because the majority of software 
vendors have ported their products to multi
ple platforms, platform choice has become 
less of an issue. Software vendors are now 
poised to leverage their portability as new, 
faster hardware platforms become available. 
Those software vendors that do so will 
have a selling advantage. 

• The "late majority" buyers for CAD/CAM/ 
CAE/GIS will be coming to market during 
the next five years, driving additional 
growth. However, conservative buyers will 
favor market leaders. These conservative 
buyers are the "late majority" buyers who 
do not buy until the weight of the majority 
seems to legitimize the product. For ven
dors, therefore, the value of having high 
market share as well as financial clout will 
increase. 
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Figure 1 
History and Forecast for the CAD/CAM/CAE/GIS Market: Hardware, Software, and Services 
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North American Forecast Drivers 

The North American market was flat in 1991 
at $5.0 bilhon and is forecast to grow at a 
6 percent CAGR through 1996 (see Figure 2). 
The main factors driving the North American 
forecast are the following: 

• According to The Dun & Bradstreet Corpo
ration's latest monthly survey of 1,000 
manufacturers' nationwide, manufacturers 
modest expectations for improvements in 
operating conditions were essentially 
unchanged, despite reports of improved 
conditions in the past few months. 
However, the one bright spot in the recent 
survey is that manufacturers' expectations to 
increase capacity in the next three months 
rose sharply. This bodes well for increases 
in capital spending. With the cost of capital 
so low, many companies are seeking to 
invest in systems and equipment that boost 
productivity. Market growth will increase as 
manufacturers invest in CAD/CAM/CAE/GIS 
systems. 

• Market growth will be limited for the 
second half of 1992 and most of 1993 as 
businesses wait for the outcome of the 
November election and the implementa
tion of new fiscal policies. Fiscal policy 
proposals include restoring investment tax 
credits, accelerating depreciation for many 
investments, and reducing capital gains. The 
budget deficit issue will also have to be 
addressed. Most likely, after the elections, 
some form of tax increases and/or spending 
cuts will occur. A Republican win would 
favor defense spending, which would help 
EDA and mechanical sales; a Democratic 
win would favor infrastructure spending 
(such as roads and bridges), wWch is more 
likely to benefit sales to AEC and GIS appli
cations. Businesses will postpone purchases 
until they have a better indication of what 
the new policies will be and how they will 
affect their investment decisions. 

• Market growth will be reduced because of 
decreasing average selling prices (ASPs). The 
United States is a large market with more 
developed distribution channels and larger 
order sizes than in other regions. Stream
lined distribution channels leave fewer 
places for profit to hide; therefore, ASPs 
have declined more sharply. In contrast, 
Europe is the sum of many smaller country 
markets, each with its own customs and 

requirements. Because of these special 
requirements, ASPs have not been as pres
sured to decline in European markets; there
fore, North American unit shipments will 
continue to grow significandy, while 
revenue will grow at a slower rate because 
of strong price competition. 

• Market growth will be limited because of 
lower defense spending. Spending cuts for 
the defense budget of 25 to 30 percent dur
ing the next five years are being proposed 
by the U.S. administration. In the United 
States, both Republicans and Democrats are 
seeking to balance defense spending cuts 
against the large forecast loss of jobs that 
will occur when such reductions are 
incurred. Most likely, the U.S. Department of 
Defense will encourage continued growth in 
R&D spending, w^hile severely limiting the 
number of programs that would ultimately 
make the transition to production. CAD 
companies heavily dependent on direct or 
indirect government defense spending con
tracts increasingly will have limited growth 
opportunities. 

European Forecast Drivers 

The European market grew 4 percent in 1991 
to $5.5 billion and will reach $7.9 billion by 
1996. This market is forecast to have an 
8 percent CAGR for revenue through 1996. 
The main issues driving the European forecast 
include the following: 

• Growth will steadily increase in Eastern 
Europe. The collapse of the Soviet Union 
as an export market has complicated the 
difficult situation already facing other Central 
and Eastern European countries as they 
make the transition to market economies 
and establish new international trading 
arrangements. Poland, Hungary, and more 
recendy Czechoslovakia have made impres
sive progress in shifting exports to other 
markets. In all these countries, prices have 
been set fi"ee and inflation seems to be 
coming under control. The initial ground
work toward adopting market economies 
has been laid. GDP/GNP growth is forecast 
to turn positive during the 1992 to 1993 
period and reach strength toward 1994. As 
these countries' economies become market 
economies, CAD/CAM/CAE/GIS opportunities 
will increase, also. 
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• Growth will be relatively unaffected by the 
advent of the EC. The effects of 1992 will 
be evolutionary, not revolutionary. Growth 
is expected for European vendors as they 
expand into other European markets. To 
date, many European vendors have com
peted often only in their country of origin. 
During the next forecast period, European 
vendors increasingly -will expand their oper
ations to become more competitive across 
the European community. Furthermore, 
German companies and German subsidiaries 
of international companies increasingly are 
expanding into Eastern European countries. 

Asian Forecast Drivers 

The Asian market grew 4 percent in 1991 to 
$4.0 billion and its forecast CAGR for revenue 
is 7 percent through 1996. The main issues 
driving the Asian forecast are as follows: 

• In Japan, unexpected sluggishness has 
resulted from an abrupt end to the long 
boom of private fixed investment. This has 
followed a marked erosion of business con
fidence, partly associated with a continued 
unwinding of speculative activities in asset 
markets. CAD/CAM/CAE/GIS market growth 
will be limited in the short term as Japan 
recoups from these recent changes. 

• Shifting labor costs will affect growth among 
countries. Labor costs in Japan, Korea, 
Taiwan, and Hong Kong will continue to 
increase, which will result in growing 
demand for productivity tools including 
CAD/CAM/CAE/GIS. Industries with blue-
collar workers will transfer operations to 
Indonesia, Malaysia, the Philippines, 
Thailand, and the Republic of China; Japan, 
Korea, Taiwan, and Hong Kong will grow 
based on the work of the white-collar 
workers. Remote design and manufacturing 
sites also will encourage the growth of 
electronic-data sharing and thus CAD/CAM/ 
CAE/GIS across Asia. 

• Growth is less likely in some Asian coun
tries because of the lack of stringent 
intellectual property rights. Most Asian coun
tries, with the exception of Japan, have few 
laws governing intellectual property rights. 
Many companies will be hesitant to invest 
or set up operations in a region -where they 
will receive no design protection. 

Applications 

Table 2 shows the CAD/CAM/CAE/GIS market 
software revenue forecast by application, as 
well as the forecast change in mix between 
bundled and unbundled software revenue. 
Figure 3 shows the CAD/CAM/CAE/GIS fore
cast by application. 

Mechanica l 

The mechanical software market grew 7 per
cent in 1991, and its forecast CAGR for the 
1991 to 1996 period is 5 percent. The main 
issues driving the mechanical forecast are as 
follows: 

• Mechanical CAD/CAM/CAE indispensability 
is increasing. Market pressures to produce 
higher-quality, ergonomically correct designs 
with shorter production cycles is making 
mechanical CAD/CAM/CAE a necessity in all 
manufacturing industries. Several recent end-
user surveys indicate the levels of drafting, 
conceptual, and detail design work done 
with mechanical CAD/CAJVI/CAE tools have 
surpassed 90 percent at many sites. The 
use of mechanical CAD/CAM/CAE tools in 
various departments also has high-market 
penetration. As the complexity of the design 
increases, the need to share information 
increases, and the benefits of automation 
improve dramatically. This results in an 
increase in the level of indispensability. 

• Integration 's driving significant savings. A 
hidden benefit when all potential users 
at a site have ftill access to mechanical 
CAD/CAM/CAE comes from the elimination 
of redundant processes or systems. Unfor
tunately, this is difficult to accomplish in a 
mechanical design and manufacturing envi
ronment because so many people need to 
have access to some part of the engineering 
database. It is difficult to even identify 
everyone, let alone actually set up a system 
that totally replaces the manual operation; 
but, it is happening. Slowly, a number of 
users are building integrated systems that 
effectively share engineering data between 
departments and supplier companies. Some 
vertical markets have taken this to the level 
of implementing standards for the sharing 
of data for a whole industry. The German 
automobile industry is a good example. 
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CAD/CAM/CAg/GlS Market, by AppUcation 
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Figure 3 
History and Forecast for the CAD/CAM/CAE/GIS Market, by Application 
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• The mechanical CAD/CAM/CAE market is 
evolving to^vard a replacement market. The 
next five years will see the mechanical 
CAD/CAM/CAE market evolve toward a 
replacement market where the new unit 
sales will be balanced by system retire
ments. This trend is inevitable. The only 
remaining question is when. We forecast 
1997 or 1998 as the balance point. Con
sidering the plethora of forces at work in 
emerging technologies, world economics, 
competitive issues, and software develop
ment, this should be considered a rough 
estimate. 

• Significant changes are occurring for model
ing technologies. Two-dimension-only sys
tems are on a steady decline. Three-dimen
sion capability is available for a minimal 
cost premium. Even if a user has few occa
sions for a 3-D application, the minimal 
expense and common availability on all 
platform types makes a 3-D-based product a 
reasonable alternative to 2-D-based products. 
Only a few recent 2-D-only products have 
added a significant amount of enhancements 
for parametric-user input and constraint-
based modeling that may keep a significant 
market presence. This discussion does not 
intend to minimize the value or necessity 
of providing high-performance production 
drafting capabilities. The general message, 
however, is that the vendor revenue from 
this application is on the decline. 

• Solid modeling has been promised for 
many years as the panacea for the design 
environment. More complete data structure 
with improvements in performance is rapidly 
building a strong following. Add-on applica
tions that use part or assembly information 
are still less than optimal, but progress is 
being made in integration between the 
model and analysis applications, between 
the model and documentation, and further 
into manufacturing applications. Ease of use, 
performance, and the ability to accurately 
model any object independent of shape or 
manufacturing process continue to challenge 
all solid-modeling products. 

• Knowledge-based engineering (KBE) is a 
productivity multiplier for any mechanical 
CAD/CAM/CAE system. The rules developed 
can drive automated applications, capture 
design intent, and automate sharing of 
data between applications and departments. 

Every produaion operation has task and 
procedural structures tliat can be automated 
and optimized with KBE. The needed 
improvements in ease of use, cost of 
implementation, and availability of Interface 
to a variety of mechanicai CAD/CAM/CAE 
software products will improve with time. 
Two years ago, our first in-depth look at 
KBE made some wild predictions. We 
expected the market to grow by a factor 
of four in the next two years. A preliminary 
analysis now shows that this prediction was 
a bit optimistic. Doubled growth in two 
years would be closer to the truth. The 
general market softness has had an impact, 
but the underlying market dynamics are 
unchanged. In fact, the applications marked 
for early implementation are proving to be 
more successful than previously imagined. 

• The promise of virtual reality (VR) and 
multimedia in an engineering environment 
is real. The practical applications are many. 
Training is a prime target for these technol
ogies both as an aid to the proper use of 
other computer tools and in job content to 
make better engineers and designers. The 
state of the art in VR has reached the 
experimentation level of a new high-
performance visual experience. The next 
phase will add the ability to do more than 
just fly around in your data. Dynamic edit
ing will be required. Imagine doing cable 
routing by grabbing the end of a wire and 
flying through the engine compartment of 
your car. 

AEC 

The AEC CAD software market, which is fore
cast to grow at a 14 percent CAGR for 1991 
to 1996, will enjoy healthy underlying demand 
during the forecast period because of the fol
lowing factors: 

• We anticipate increased demand for elec
tronic design data ft-om designers' clients 
and partners in the building process—^from 
the U.S. goverrmient to the small commer
cial developer. Designers in the AEC indus
try are finding themselves in markets that 
are more regionally and globally competi
tive, markets that favor partnering across 
design disciplines. The designer with no 
CAD capability increasingly will be dropped 
fi-om consideration as a partner or supplier. 
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10 CAD/CAM/CAE—Eleclronic Design Automation Applications 

• We anticipate increased demand from 
designers' clients and partners to reduce 
uncertainty and risk; that is, to build what 
the client had in mind, on time, and within 
budget. Meeting this challenge will require 
electronic design data throughout the 
design/construction process. 

These two factors w îll continue to stimulate 
growth in the AEC CAD market during the 
next five years, even in a recession. Temper
ing this growth will be the following fun
damental factors that discourage purchases: 

• Despite significant consolidation and partner
ing among users, the design and construc
tion process will still often be divided 
among several companies representing 
different aspects of the design process. 
Because automation systems are considerably 
harder to implement across companies than 
within companies, the pencil as a design 
tool will not be eliminated during the next 
five years. 

• Because AEC is built primarily on a "one 
design/one build" model, proven economic 
benefits of CAD use will remain smaller 
than in mechanical and electronic applica
tions, where automated quantity manufacture 
can more readily leverage improved designs. 
This fact both discourages CAD use and 
drives users to focus on electronic drafting. 
Drafting software is nearly a commodity 
typically sold on PCs and commands a rela
tively low price. 

GIS/Mapping 

GIS software revenue is forecast to grow at a 
robust 19 percent CAGR during the next five 
years, primarily because of the following 
factors: 

• Bread-and-butter prospects in government 
and utilities are diarged with maintaining 
information on land and assets in per
petuity. Many of these prospective buyers 
are still using paper maps, which will 
degrade. This creates a certain inevitability 
to moving from paper maps to computer 
maps—the first step to building a GIS. 

• Inexpensive spatial data—^both public and 
private—are accumulating, and their reuse 
will help dissolve a traditional obstacle to 
growth in GIS. 

• Several new technologies will drive growth 
in the GIS market. Currendy, advances in 
global positioning systems (GPS) and aerial 
photography are making it possible to 
create GIS systems significantly more 
accurate than existing paper maps, giving 
experienced users some compelling reasons 
to reinvest. Increasingly portable computers, 
multimedia, and better compression of satel
lite imagery will create opportunities to 
develop more useful GIS. 

• Opportunities for growth exist in new appli
cations, industries, and regions. During the 
forecast period, slow sales in one area will 
generally be balanced with higher sales in 
another. 

Two factors seriously threaten the long-term 
expansion of the GIS market, as follows: 

• The uncertain G ût certainly high) cost of 
creating a working GIS. 

• The impact of applications stuck in the pilot 
phase, both in terms of halted purchases at 
the troubled project, and the negative pub
licity these projects create. 

Electronic Design Automation 

The electronic design automation (EDA) indus
try produced a lackluster 1 percent growth in 
total factory revenue in 1991 and a 5 percent 
growth in software revenue. This has as much 
to do with fundamental changes occurring 
within the top suppliers as with the following 
economic factors: 

• Product transitions of top EDA suppliers 
have caused a significant stagnation in the 
purchase of new EDA tools. Buyers are 
prolonging their evaluation process. This 
problem is further exacerbated by the global 
recession and political and economic infra
structure changes in North America and 
Europe. 

• The final vestiges of platform dependence 
are being removed from the EDA industry. 
This has a had a short-term negative effea 
on the market, but should improve the 
profitability of EDA tool suppliers. 

Fueling the fires of growth in the coming 
years will be the ever-increasing demands to 
shorten the design cycles of electronic systems. 

©1992 Dataquest Incorporated October—Reproduction Prohibited 



Electronic Design Automation Applications Forecast Update 11 

EDA tools will continue to be purchased in 
hopes to gain competitive advantages. Applica
tion markets that will contribute to this growth 
include the following: 

• Advanced analysis tools for IC and PCB 
designs. Increasing clock frequencies will 
require tighter design tolerances and 
sophisticated analysis tools will be needed 
to ensure proper operation. 

• Architectural-level tools to improve designer 
productivity. While top-down design is now 
being adopted by the majority of electronic 
designers, architectural-level tools will 
emerge during the next two to five years. 

• Emerging higher service content. A higher 
service content will emerge in the EDA 
industry as large suppliers shift their busi
ness models toward solutions and selling 
integration services. 

Notes o n Forecast 
For the 1991 publishing cycle, Dataquest's 
CAD/CAM/CAE/GIS group added server as a 
platform. The platform categories now include 
technical workstation, host-dependent, server, 
and personal computer. Revenue formerly clas
sified in technical workstations, host-dependent, 
or personal computer may now be more 
accurately classified, where appropriate, in the 
server category. How^ever, because of this 
reclassification, data and growth rates for the 
other platform areas were affected. Figure 4 
depicts the revised platform distribution. 

Forecast Methodology 

Fundamental to the way Dataquest conducts 
its research is an underlying philosophy that 
says the best data and analyses come from a 
well-balanced program. This program includes 
the following: balance between primary and 
secondary collection techniques; balance 
between supply-side and demand-side analysis; 
balance between focused, industry-specific 
research and coordinated, "big-picture" analysis 
aided by integration of data from the more 
than 25 separate high-technology industries 
Dataquest covers; and balance between 
the perspectives of experienced industry 

professionals and rigorous, disciplined tech
niques of seasoned market researchers. 

Dataquest also analyzes trends in the macroen-
vironment, which can have major influences 
on both supply-side and demand-side forecast
ing. In addition to demographics, analysts look 
at GNP growth, interest rate fluctuation, cur
rency fluctuation, business expectations, and 
capital spending plans. In the geopolitical 
arena, the group looks at trade issues, political 
stability or lack thereof, tariffs, nontariff barri
ers, and such factors as the effect on Europe 
of the events of 1992. Figure 5 depicts the 
building blocks for the CAD/CAM/CAE/GIS 
forecast. 

Figure 6 is a diagram of the CAD/CAM/CAE/ 
GIS forecasting model. The overall forecasting 
process uses a combination of forecasting 
techniques such as time series and technologi
cal modeling. Market estimates and forecasts 
are derived using the following research 
techniques: 

• "Bottom-up" aggregation—^Hiis method 
involves adding all relevant vendor contribu
tions to arrive at total market estimates for 
all historical data. 

" Segment forecasting—^For each application 
segment tracked by the CAD/CAM/CAE/GIS 
group, individual forecasts are derived fol
lowing the basic information model defined 
previously. S[>ecifically, each design phase 
covered within each application is seg
mented by charmel, product, region, and 
platform. In this way, each application seg
ment incorporates its own set of unique 
assumptions. 

• Demand-based analysis—^Market growth is 
tracked and forecast in terms of the present 
and anticipated demand of current and 
future users. This requires the development 
of a total available market (TAM) model 
and a satisfied available market figure to 
accurately assess the levels of penetration. 
Installed base is also evaluated. Rates of 
product retirement are primarily based on 
input from end users in our ongoing survey 
programs. Figure 7 shows the CAD/CAM/ 
CAE/GIS installed base by platform. In 
addition, Dataquest analysts factor in the 
acceptance or ability for users to consume 
new technology. 
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Figure 4 

CAD/CAM/CAE/GIS Revised Platform Distribution 
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Figure 5 
Dauquest's Building Blocks for CAD/CAM/CAE/GIS Market Forecasting 
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Figure 6 
CAD/CAM/CAE/GIS Market Forecasting Model 
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Figure 7 
CAD/CAM/CAE/GIS Installed Base 
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• Capacity-based analysis—^This method 
involves identifying future shipment volume 
constraints. These constraints, or "ceilings," 
can be the result of component availability, 
manufacturing capacity, or distribution 
capacity. In any case, capacity limitations 
are capable of keeping shipments below the 
demand level. 

Segmentation 

Dataquest defines CAD/CAM/CAE/GIS as sys
tems used in the mechanical; architecture, 
engineering, and construction (AEC); GIS/ 
mapping; and EDA application areas. The 
CAD/CAM/CAE/GIS market is defined accord
ing to the following segmentation scheme: 

• CAD/CAM/CAE/GIS 

- Mechanical 

- AEC 

- GIS/Mapping 

- EDA 

• Electronic CAE 

• IC Layout 

. PCB/Hybrid/MCM 

In addition, more detailed information by 
subapplication is available and usually pub
lished in Dataquest Perspectives. 

Definitions 
This section lists the definitions that are 
specific to this document. 

Application definitions are as follows: 

• Mechanical—^This segment refers to 
computer-aided tools used to design, 
analyze, document, and manufacture discrete 
parts, components, and assemblies. 

• Architecture, Engineering, and Construction 
(AEC)—^This segment covers the use of 
computer-aided tools by architects, contrac
tors, plant engineers, civil engineers, and 
other people associated with these dis
ciplines to aid in designing and managing 
buildings, industrial plants, ships, and other 
types of nondiscrete entities. 

• Geographic Information Systems (GIS)/ 
Mapping—^This is a computer-based tech
nology, composed of hardware, software, 
and data used to capture, edit, display, 
and analyze spatial (tagged by location) 
information. 

• Electronic Design Automation (EDA)—This 
segment covers computer-based tools that 
are used to automate the process of design
ing an electronic product including printed 
circuit boards, ICs, and systems. EDA 
includes ECAE, IC Layout, and PCB/Hybrid/ 
MCM, as follows: 

- Electronic Computer-Aided Engineering 
(CAE)—^These are computer-aided tools 
used in the engineering or design phase 
of electronic products (as opposed to the 
physical layout phase of the product). 
Examples of electronic CAE applications 
are schematic capture and simulation. 

- IC Layout—^This is a software application 
tool that is used to create and validate 
the physical implementation of an inte
grated circuit (IC). The IC layout category 
comprises polygon editors, symbolic 
editors, placement and routing (gate 
array, cell, and block), design verification 
tools (DRC/ERC/logic-to-layout), compilers, 
and module development tools. 

- Printed Circuit Board (PCB)/Hybrid/ 
Multichip Module (MCM)—This segment 
covers products that are used to create 
the placement and routing of the traces 
and components laid out on a printed 
circuit board. Also, included in this 
category are thermal analysis tools. 

Regional definitions are as follows: 

• North America—Includes United States and 
Canada 

• Europe—^Includes the United Kingdom, 
Scandinavia, Benelux, France, Germany, 
Italy, Spain, and Rest of Europe 

• Asia—Includes Japan, Singapore, Taiwan, 
Korea, China, and Hong Kong 

• Rest of World—All other countries including 
Australia, New Zealand, Oceania, Africa, 
Central America, South America, and the 
Middle East 
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Platform definitions are as follows: 

• Technical Workstation—^A single-user com
puter that is distinguished from a personal 
computer by its features and by the user's 
potential range of expansion on the plat
form. Features include a virtual, multitasking 
operating system (UNIX, VMS, Domain); the 
computer is designed by the manufacturer 
to run high-performance graphic applications 
in a multiuser/multitasking environment. 

• Host-Dependent—^A shared logic system in 
which the external workstations' functions 
are dependent on a host computer. 

• Server—^A computer that transparently pro
vides its resources for use by other com
puter systems. It is a system on a network 
that provides specific functionality to other 
computer systems: the clients. Functions 
include file storage, database access, 
compute capability, and others. Dataquest 
tracks the following major categories of 
servers used for CAD/CAM/CAE and GIS 
applications: 

- Compute Servers—These systems provide 
capabilities for solving numerical problems 
(for example, simulations, statistical calcu
lations, and simultaneous partial differen
tial equations). System features usually 
include high-speed computational capabili
ties (for example, vector and parallel 
processing) and large memories. 

- Print Servers—These systems provide 
access to printers, specialized printing 
applications software, and print-spooling 
resources to a network. 

- File Servers—^These systems provide mass 
storage capability to clients on a network. 
Services cin range from temporary 
storage of working files to long-term 
backup and archive systems. 

- Database Servers—^These systems manage 
databases as a shared resource to a net
work. These servers handle such func
tions as physical data storage, data 
security, and high-level queries and can 
access stored information at the record 
level. 

• Personal Computer—^A single-user computer 
that is distinguished from a technical 
workstation by its features and by the 

user's potential range of expansion on 
the platform. Features found in technical 
workstations (such as a virtual operating 
system, networking, high-performance graph
ics, multiuser/multitasking capability) are 
optional rather than integrated by the 
manufacturer. 

Line item definitions are as follows: 

• Average selling price (ASP) is defined as the 
average price of a product, inclusive of any 
discounts. 

• CPU installed base is defined as the total 
number of CPUs in active, day-to-day use. 

• CPU revenue is the portion of revenue de
rived from a system sale that is related to 
the value of the CPU. (In the case of tech
nical workstations and personal computers, 
CPU revenue contains die terminal revenue.) 

• CPU shipment is defined as the number of 
CPUs delivered. 

• Hardware revenue is defined as the sum of 
the revenue from the hardware system com
ponents: CPU revenue, terminal revenue, 
and peripherals revenue. 

• Installed seats are defined as the total num
ber of seats in active, day-to-day use. 

• Peripherals revenue is defined as the value 
of all the peripherals of a turnkey sale. 
(Peripherals in this category typically are 
input and output devices.) 

• Service revenue is defined as revenue de
rived from the service and support of CAD/ 
CAM/CAE or GIS systems. Service revenue 
can be calculated in the tables by subtract
ing hardware and software revenue from 
total revenue. 

• Software revenue is revenue derived from 
the sale of bundled (part of a turnkey sys
tem) and unbundled software. 

• Terminal revenue is defined as revenue de
rived from the sale of terminals that are 
used to graphically create, analyze, or 
manipulate designs. The term is applicable 
only to the host-dependent platform, as 
terminal revenue is contained within CPU 
revenue for technical workstations and PCs. 

• Total factory revenue is defined as the 
amount of money received by a manufac
turer for its goods measured in U.S. dollars. 

©1992 Dataquest Incorporated October—Reproduction Prohibited 



18 CAD/CAM/CAE—^Electronic Design Automation Applications 

Total factory revenue does not include 
revenue that a company may receive from 
products that are sold to another company 
for resale (OEM revenue). 

• Unit shipment is defined as the number of 
products delivered (that is, seats). 

©1992 Dataquest Incorporated October—Reproduction Prohibited 



Table 5 
CAD/CAM/CAî GlS History and Forecast Update 

o 

I 
n a 

I 
I 
f) 

e. 

s 
T) 

I 
a 

Application: 

Region: 
Platform: 

Electronic Design Automation 
"Worldwide 

AJl Platforms 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

53,963 

57,285 

128,377 

138,617 

1988 

75,617 

77,775 

196,533 

208,378 

1989 

94,903 

97,681 

275,822 

289,647 

CALCULATED AVERAGfe SiELUNG PRICE DATA (Thousands of U.S 

Turnkey ASP 

Hardware-Only ASP 

60.5 

1 .̂3 

REVENUE DATA (Millions of U.S. tHeJlars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

1,098 

737 

137 

224 

828 

304 

524 

285 

2,211 

18 

63.1 

12.9 

1,402 

1,069 

61 

272 

912 

343 

569 

388 

2,702 

22 

53.3 

12.7 

1,598 

1,335 

73 

190 

1,073 

455 

618 

457 

3,128 

16 

1990 

108,520 

111,042 

356,145 

371,325 

. Dollars) 

50.8 

12.2 

1,665 

1,431 

68 

167 

1,166 

397 

769 

566 

3,397 

9 

1991 

124,339 

126,853 

438,490 

454,611 

44.9 

10.5 

1,600 

1,349 

65 

187 

1,210 

299 

911 

616 

3,427 

1 

1992 

136,690 

138,840 

518,020 

534,290 

43.6 

9.8 

1,591 

1,361 

56 

174 

1,244 

252 

992 

672 

3,507 

2 

1993 

153,060 

154,860 

599,440 

615,430 

44.4 

9.5 

1,673 

1,456 

49 

169 

1,325 

226 

1,099 

773 

3,771 

8 

1994 

168,620 

170,000 

680,020 

695,400 

46.0 

9.5 

1,809 

1,593 

40 

176 

1,478 

220 

1,258 

895 

4,182 

11 

1995 

177,960 

178,990 

752,760 

767,080 

48.4 

9.9 

1,968 

1,752 

32 

184 

1,646 

218 

1,428 

1,035 

4,648 

11 

1996 

191,270 

191,980 

824,070 

837,040 

49.7 

10.2 

2,155 

1,941 

24 

190 

1,812 

218 

1,593 

1,187 

5,154 

11 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 4 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic Design Autornation 
Worldwide 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

to 

I 

n a 

I 

c 

I 
I 

HARDWARE SHIPMENT DATA 
CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

15,402 26,493 43,214 48,184 52,982 64,510 79,970 97,860 118,380 140,560 

15,402 26,493 43,214 48,184 52,982 64,510 79,970 97,860 118,380 140,560 

40,538 64,493 103,211 143,319 183,984 230,120 284,710 348,570 422,560 510,240 

40,538 64,493 103,211 143,319 183,984 230,120 284,710 348,570 422,560 510,240 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MilUons of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 
Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

68.4 

23.7 

s) 

493 

360 

0 

133 

551 

246 

305 

177 

,221 

41 

62.8 

19.4 

737 

550 

0 

187 

657 

291 

366 
252 

1,646 

35 

57.1 

14.7 

910 

785 

0 

126 

821 

410 

411 

318 

2,050 

25 

55.0 

15.6 

986 

866 

0 

119 

891 

349 

542 

428 

2,306 

12 

56.2 

12.8 

902 

778 

0 

124 

936 

244 

692 

458 

2,296 

-0 

54.5 

11.6 

939 

824 

0 

115 

975 

207 

769 

516 

2,430 

6 

52.4 

10.7 

1,029 

917 

0 

112 

1,054 

188 

866 

604 

2,687 

11 

51.6 

10.1 

1,160 

1,042 

0 

118 

1,203 

186 

1,018 

710 

3,074 

14 

51.3 

9.8 

1,328 

1,202 

0 

126 

1,368 

187 

1,181 

832 

3,528 

15 

50,2 

9.5 

1,503 

1,372 

0 

131 

1,533 

190 

1,343 

962 

3,998 

13 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 5 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Worldwide 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

@ 

O 
M 

n 
Cft 

5* 

1 
H 

Cu 

0 
r> 

1 i •s 

1 
n 

c 

s "0 
3 

1 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

848 

4,170 

4,682 

14,922 

2,063 

4,220 

6,462 

18,307 

4,903 

7,682 

10,936 

24,760 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

279.0 

2,208.5 

KEVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

417 

200 

137 

80 

113 

41 

72 

86 

617 

-1 

331.1 

172.6 

400 

274 

61 

66 

102 

41 

61 

112 

614 

-0 

326.4 

71.8 

410 

291 

73 

46 

81 

27 

54 

108 

599 

-3 

4,822 

7,344 

15,100 

30,280 

Dollars) 

124.2 

75.4 

371 

277 

68 

26 

80 

28 

52 

104 

555 

-7 

1,802 

4,316 

16,079 

32,199 

102.8 

164.0 

235 

155 

65 

14 

40 

21 

19 

71 

345 

-38 

1,480 

3,620 

16,470 

32,740 

93.5 

158.1 

184 

117 

56 

11 

27 

16 

12 

58 

269 

-22 

1,340 

3,130 

16,370 

32,360 

90.0 

145.3 

158 

100 

49 

9 

20 

12 

8 

51 

229 

-15 

1,190 

2,570 

15,500 

30,880 

797 

132,5 

129 

82 

40 

7 

15 

9 

6 

42 

187 

-19 

1,030 

2,060 

13,900 

28,210 

679 

120.6 

103 

65 

32 

6 

11 

6 

5 

34 

148 

-21 

870 

1,570 

12,190 

25,160 

57.7 

109.2 

79 

51 

24 

4 

8 

4 

4 

27 

114 

-23 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms, 

Source: Dataquest (Octotjer 1992) 



Table 6 
CAD/CAM/CAE/GIS History and Forecast Update 

® 
1-^ 

S" 

•f 

H a 

5 

I 
•3 
I 
I 
I 
<T 

I 

Application; Electronic 
Region: Woridwids 
Platform: Server 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Design 
k 

1987 

NA 

NA 

NA 

NA 

Automation 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

4,687 

4,687 

4,687 

4,687 

1992 

6,440 

6,440 

10,850 

10,850 

1993 

8,950 

8,950 

19,080 

19,080 

1994 

12,190 

12,190 

29,300 

29,300 

1995 

15,840 

15,840 

41,910 

41,910 

1996 

19,720 

19,720 

55,510 

55,510 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 90.9 

Hardware-Only ASP NA NA NA NA 30.7 

REVEf̂ JUE DATA (Millions of U.S. Dollars) 

85.6 

27.5 

80.7 

25.4 

76.5 

24.2 

72.7 

23.5 

69.1 

23.2 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

155 

131 

0 

24 

23 

12 

12 

47 

225 

NA 

189 

163 

0 

27 

25 

13 

12 

58 

272 

21 

241 

209 

0 

32 

30 

15 

15 

76 

347 

28 

311 

273 

0 

38 

37 

18 

19 

101 

448 

29 

390 

346 

0 

45 

43 

21 

23 

129 

563 

26 

475 

425 

0 

50 

49 

23 

27 

161 

685 

22 

Note: In 1991, server was added as a platform. This redassiflcation reduced 1991 growth rales for the other platforms. 

Source: Dataquest (October 1992) 



® 
h-l 

K> 

D 
B 

§ 
1 
n a 

5 

I 
I 
a s 

I 
I 

Table 7 

CAD/CAM/CAfi^GIS History and Forecast Update 

Application: 
Region; 
Platform: 

Electronic Design Automation 
Worldwide 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

37,714 47,062 46,786 55,514 64,868 64,260 62,800 57,380 42,700 30,120 

37,714 47,062 46,786 55,514 64,868 64,260 62,810 57,390 42,710 30,130 

83,158 125,578 l6l,675 197,726 233,740 260,580 279,290 286,650 274,390 246,120 

83,158 125,578 l6l,675 197,726 233,740 260,580 279,290 286,650 274,390 246,120 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-OrUy ASP 

11.1 

4.7 

IVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaoty Revenue 

Increase over Prior Year (%) 

187 

177 

0 

10 

165 

18 

146 

22 

374 

-3 

14.8 

5.3 

265 

245 

0 

20 

153 

11 

142 

24 

443 

18 

18.2 

5.1 

278 

260 

0 

18 

171 

19 

153 

30 

480 

8 

19.4 

5.0 

308 

287 

0 

21 

195 

20 

175 

33 

537 

12 

13-0 

4.4 

309 

285 

0 

24 

211 

22 

189 

40 

560 

4 

11.9 

4.0 

279 

257 

0 

22 

217 

16 

200 

40 

536 

-4 

10.4 

3.7 

245 

229 

0 

16 

220 

10 

210 

42 

507 

-5 

9.8 

3.5 

209 

196 

0 

12 

223 

7 

216 

42 

474 

-7 

9.2 

3.3 

147 

138 

0 

8 

223 

4 

219 

40 

409 

-14 

9.0 

3.2 

99 

94 

0 

5 

22 

219 

37 

356 

-1 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms, 

Source: Dataquest (October 1992) 



Table 8 
CAD/CAM/CAl|fflE^ History and Forecast Update 

® 
t-i 

S" 
•g 

o 

I 
a 
o 

n 
•O I 
I 
I 
a 

Application: Electronic Design 
Region: North America 
Platform: All Platforms 

HARDWARE SHIPMEN5F; DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU In^alled Base 

Installed Seats 

1987 

23,772 

25,243 

69,956 

75,154 

Automation 

1988 

38,993 

39,751 

103,811 

109,271 

1989 

41,947 

42,881 

136,016 

141,771 

1990 

45,682 

47,002 

165,776 

172,118 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

58.1 

13.6 

REVENUE DATA (MUlions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Totai Factory Revenue 

Increase over Prior Year (%) 

420 

275 

54 

91 

342 

81 

262 

125 

888 

-1 

66.9 
11.7 

601 

470 

19 

112 

391 

115 

276 

171 

1,162 

31 

58.2 

13.0 

650 

557 

29 

65 

450 

132 

318 

209 

1,309 

13 

55.7 

12.6 

658 

569 

35 

54 

504 

125 

379 

260 

1,422 

9 

1991 

53,118 

54,422 

196,974 

203,812 

51.9 

10.5 

632 

548 

34 

50 

489 

77 

412 

288 

1,409 

-1 

1992 

59,230 

60,410 

228,180 

235,380 

48.8 

10.0 

650 

572 

31 

47 

481 

58 

422 

317 

1,448 

3 

1995 

61,640 

62,570 

256,760 

264,050 

47.2 

10.0 

666 

593 

25 

48 

495 

53 

442 

364 

1,526 

5 

1994 

64,790 

65,450 

282,070 

289,210 

46.4 

10.1 

702 

633 

18 

51 

549 

51 

498 

420 

1,671 

10 

1995 

66,530 

66,990 

303,030 

309,750 

46.1 

10.7 

755 

687 

13 

55 

611 

49 

561 

483 

1,849 

11 

1996 

71,090 

71,390 

323,330 

329,390 

45.3 

11.0 

823 

756 

10 

58 

671 

50 

622 

549 

2,043 

11 

Note: In 1991, xtva was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dauquesl (October 1992) 



Table 9 
CAD/CAM/CAE/GIS History and Forecast Update 

0 
I - * 

s* 
n 
CO 

5* R 

1 
CL 

s 
5r 
i -8 

1 
•0 

3 
1 
1 

Application: Electronic Design 
Region: North America 

Automation 

Platform: Technical Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

7,004 

7,004 

22,324 

22,324 

1988 

12,238 

12,238 

32,885 

32,885 

1989 

19,107 

19,107 

49,177 

49,177 

1990 

21,232 

21,232 

65,862 

65,862 

1991 

23,594 

23,594 

83,114 

83,114 

CALCULATED AVERAGE SEIXING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

51.2 

22.9 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Temiinal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

182 

132 

0 

50 

219 

68 

150 

76 

477 

18 

58.8 

19.6 

304 

228 

0 

76 

275 

107 

168 

110 

688 

44 

54.8 

15.1 

361 

322 

0 

39 

335 

128 

208 

147 

843 

23 

53.2 

15.0 

377 

340 

0 

37 

386 

119 

267 

199 

962 

14 

48.2 

12.2 

339 

313 

0 

26 

379 

66 

313 

217 

936 

-3 

1992 

29,630 

29,630 

103,930 

103,930 

46.0 

11.0 

367 

343 

0 

23 

381 

50 

331 

247 

995 

6 

1993 

35,470 

35,470 

127,850 

127,850 

44.2 

10.2 

394 

372 

0 

23 

404 

44 

361 

290 

1,089 

9 

1994 

41,460 

41,460 

153,840 

153,840 

42.8 

9.5 

427 

404 

0 

23 

464 

40 

424 

337 

1,228 

13 

1995 

48,650 

48,650 

182,590 

182,590 

41.8 

9.2 

476 

452 

0 

24 

530 

37 

492 

391 

1,396 

14 

1996 

56,770 

56,770 

215,760 

215,760 

40.8 

8.9 

532 

508 

0 

25 

594 

36 

558 

448 

1,574 

13 

Note: In 1991, seiver was added as a platform. This leclassiAcation reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 10 
CAD/CAM/CAE/GIS History and Forecast Update 

@ 

hJ 

B 

a 
5* R 
O 
>3 

n 
o. 

? 
1 
1 ^ i fB 

•o 

1 
a 
o 
3 

? 
a 

a 

Application: Electronic Design Automation 
Region: North America 
Platform: Host-Dependent 

HARDWAfiE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

358 

1,828 

2,492 

7,690 

198S 

1,014 

1,771 

3,283 

8,744 

1989 

2,608 

3,542 

5,598 

11,354 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardvvare-Only ASP 

179.5 

3,998.6 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Inaease over Prior Year (%) 

166 

73 

54 

39 

47 

8 

39 

41 

254 

-15 

211.9 

166.7 

173 

119 

19 

35 

37 

6 

31 

49 

260 

3 

191.5 

65.5 

185 

134 

29 

22 

37 

3 

34 

51 

274 

5 

1990 

2,187 

3.508 

7,409 

13,750 

Dollars) 

217.9 

74.3 

169 

123 

35 

11 

33 

6 

27 

49 

252 

-8 

1991 

589 

1,892 

7,557 

14,395 

292.3 

171.4 

101 

63 

34 

5 

14 

4 

10 

32 

147 

-42 

1992 

500 

1,680 

7,490 

14,680 

256.6 

164.4 

83 

49 

31 

3 

7 

1 

6 

26 

115 

-22 

1993 

440 

1,380 

7,200 

14,490 

229.3 

150.9 

67 

39 

25 

3 

4 

1 

3 

20 

91 

-21 

1994 

360 

1,020 

6,560 

13,690 

178.9 

136.8 

49 

29 

18 

2 

2 

0 

2 

15 

66 

-27 

1995 

310 

770 

5,580 

12,300 

169.4 

122.9 

38 

23 

13 

2 

1 

0 

1 

12 

50 

-24 

1996 

250 

550 

4,660 

10,720 

164.6 

1107 

28 

17 

10 

1 

1 

0 

0 

9 

37 

-27 

Note: In 1991, server was added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 11 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic Design Automation 
North America 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

@ 
I-* 

K) 

D 

K 

•g 

a 

4? 1 a s 
18 

3 
E a 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 86.0 

Hardware-Only ASP NA NA NA NA 27.9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2,632 

2,632 

2,632 

2,632 

3,710 

3,710 

6,190 

6,190 

5,200 

5,200 

10,980 

10,980 

7,190 

7,190 

17,040 

17,040 

9,250 

9,250 

24,430 

24,430 

11,280 

11,280 

32,170 

32,170 

81.1 

25.4 

76.6 

23.7 

73.2 

22.7 

69.9 
22.1 

667 

21.5 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaoty Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

80 

66 

0 

14 

10 

6 

4 

24 

115 

NA 

101 

85 

0 

16 

11 

7 

4 

31 

144 

25 

131 

112 

0 

19 

14 

8 

5 

42 

187 

30 

173 

149 

0 

24 

17 

10 

7 

56 

246 

32 

215 

187 

0 

28 

20 

12 

8 

71 

306 

24 

254 

223 

0 

31 

23 

13 

9 

85 

362 

18 

Note: In 1991, server was added as a platform, This reclassiiication reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 12 
CAD/CAM/C/ffi/GIS History and Forecast Update 
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Application: Electronic Design 
Region: North America 
Platform: Personal 

HARDWARE SHIPMENT' DATA 

CPU Shipments 

Unit Shipments or S^ts 

CPU Installed Base 

Installed Seats 

Automation 

Computer 

1987 

16,411 

16,411 

45,141 

45,141 

1988 

25,742 

25,742 

67,642 

67,642 

1989 

20,232 

20,232 

81,240 

81,240 

1990 

22,262 

22,262 

92,505 

92,505 

1991 

26,304 

26,304 

103,671 

103,671 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware^nly ASP 

20.4 

4.2 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

72 

71 

0 

2 

77 

4 

72 

8 

157 

-19 

98.7 

4.6 

124 

123 

0 

1 

79 

3 

76 

12 

214 

36 

28.3 

5.1 

104 

101 

0 

3 

77 

1 

77 

11 

192 

-10 

24.7 

4.9 

111 

106 

0 

5 

86 

0 

86 

12 

209 

9 

22.6 

4.2 

111 

106 

0 

5 

86 

0 

85 

14 

211 

1 

1992 

25,380 

25,380 

110,570 

110,570 

16.9 

3.9 

99 

95 

0 

4 

81 

0 

81 

14 

194 

-8 

1993 

20,520 

20,520 

110,730 

110,730 

14.4 

3.5 

74 

70 

0 

3 

73 

0 

73 

12 

159 

-18 

199<i 

15,790 

15,790 

104,630 

104,630 

12.9 

3.3 

53 

51 

0 

3 

66 

0 

66 

11 

131 

-18 

1995 

8,320 

8,320 

90,430 

90,430 

9.9 

3.2 

27 

25 

0 

1 

60 

0 

60 

9 

96 

-26 

1996 

2,800 

2,800 

70,730 

70,730 

9,5 

3.0 

9 

8 

0 

1 

54 

0 

54 

7 

71 

-27 

Note: In 1991, server was added as a platform. TWs reclassification reduced 1991 growtli rates for the other platfonns. 

SoiBce: Dauquest (October 1992) 



Table 13 
CAD/CAM/CAE/GIS History and Forecast Update 

KJ 
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Application: 

Region: 
Platform: 

Electronic Design 
Europe 
All Platforms 

HARDWARE SHIPMEISTT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

18,758 

19,483 

35,085 

36,939 

Automation 

1988 

22,795 

23,471 

56,496 

59,031 

1989 

32,254 

33,237 

85,266 

88,756 

1990 

36,333 

37,001 

114,069 

118,109 

1991 

41,922 

42,616 

143,767 

148,226 

CALCULATED AVERAGE St l i lNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

37.9 

12.4 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Petipheral Revenue 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

(Turnkey) 

Total Faaory Revenue 

Increase over Prior Year (%) 

300 

214 

29 

57 

278 

82 

195 

91 

668 

41 

44.5 

15.1 

436 

362 

13 

61 

257 

81 

176 

125 

819 

23 

51.9 

12.7 

515 

444 

28 

43 

283 

116 

168 

156 

954 

17 

52.1 

11.9 

525 

465 

22 

39 

309 

103 

206 

192 

1,027 

8 

44.8 

10.0 

481 

422 

20 

38 

306 

69 

237 

199 

985 

-4 

1992 

44,100 

44,610 

169,940 

174,440 

40.4 

8.9 

445 

393 

16 

36 

315 

60 

255 

205 

965 

-2 

1993 

51,420 

51,860 

197,850 

202,270 

41.1 

8.4 

475 

427 

15 

34 

337 

52 

286 

234 

1,047 

8 

1994 

55,920 

56,250 

224,520 

228,730 

40.3 

8.5 

510 

463 

13 

34 

368 

47 

320 

266 

1,144 

9 

1995 

54,900 

55,110 

243,960 

247,790 

41.7 

9.3 

542 

499 

10 

33 

396 

43 

353 

302 

1,240 

8 

1996 

54,980 

55,110 

258,710 

262,110 

439 

10.4 

600 

559 

7 

33 

427 

42 

385 

347 

1,374 

11 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 14 
CAD/CAM/CAE/GIS History and Forecast Update 
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Application: Electronic 
Region: Europe 

Design 

Platform: Technical Workstat 

HARDWARE SHIPMEI^T DATA 

CPU Shipments 

Unit Shipments or Seals 

CPU Installed Base 

Installed Seats 

1987 

4,724 

4,724 

10,416 

10,416 

Automation 

ion 

1988 

8,302 

8,302 

18,192 

18,192 

1989 

13,275 

13,275 

30,528 

30,528 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.5 

Turnkey ASP 

Hardware^nly ASP 

56.6 

24.0 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Tlimkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

138 

101 

0 

37 

191 

73 

118 

57 

386 

45 

54.1 

19.8 

227 

182 

0 

44 

188 

71 

117 

79 

494 

28 

58.0 

14.6 

274 

251 

0 

23 

212 

107 

105 

110 

596 

21 

1990 

13,758 

13,758 

42,192 

42,192 

>. Dollars) 

54.3 

16.2 

283 

261 

0 

21 

232 

94 

138 

146 

661 

11 

1991 

14,923 

14,923 

53,796 

53,796 

53.4 

13.1 

235 

218 

0 

17 

226 

60 

166 

145 

606 

-8 

1992 

16,050 

16,050 

64,450 

64,450 

51.1 

11.8 

221 

205 

0 

16 

224 

49 

174 

154 

598 

-1 

1993 

20,330 

20,330 

77,220 

77,220 

49.0 

10.9 

248 

232 

0 

16 

231 

41 

190 

176 

655 

9 

1994 

25,460 

25,460 

92,800 

92,800 

47.6 

10.3 

286 

269 

0 

16 

249 

39 

210 

203 

737 

13 

1995 

31,940 

31,940 

112,070 

112,070 

46.4 

9.9 

339 

322 

0 

17 

268 

36 

232 

233 

841 

14 

1996 

39,650 

39,650 

137,400 

137,400 

45.4 

9.6 

404 

387 

0 

18 

293 

36 

257 

270 

967 

1 

Noce; In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source; Dataquest (October 1992) 



Table 15 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Plaiform: 

Electronic Design Automation 
Europ>e 

Host-DependerU 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HAKDWABE SHIPMENT DATA 

N) 

g 

0 
8 

1 
H 
D* 

0 
n 

f i 
a s 
•0 
3 K o-

1 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

95 

820 

630 

2,484 

540 

l,2l6 

1,140 

3,675 

1,541 

2,523 

2,631 

6,120 

1,360 

2,027 

3,884 

7,925 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Miflions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

431.5 

2,979.5 

92 

48 

29 

15 

30 

5 

26 

24 

147 

50 

262.4 

231.2 

123 

96 

13 

13 

20 

6 

14 

37 

180 

23 

325.1 

84.2 

142 

101 

28 

12 

15 

4 

10 

36 

193 

7 

314.6 

83.7 

122 

94 

22 

7 

16 

6 

10 

36 

174 

-9 

493 

1,187 

4,270 

8,729 

371.7 

149.5 

78 

53 

20 

4 

9 

5 

4 

26 

113 

-35 

370 

900 

4,460 

8,960 

337.9 

143.7 

56 

37 

16 

3 

8 

5 

3 

21 

85 

-25 

360 

820 

4,490 

8,920 

316.9 

132.2 

51 

34 

15 

3 

7 

4 

3 

19 

77 

-9 

350 

700 

4,300 

8,510 

295.7 

121.4 

44 

29 

13 

2 

5 

3 

2 

17 

65 

-15 

290 

530 

3,840 

7,670 

248.1 

110.9 

33 

22 

10 

2 

3 

1 

2 

13 

49 

-24 

25 

380 

3,370 

6,770 

142. 

101. 

2 

1 

1 

3 

-2 

Note: In 1991, server was added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 16 
CAD/CAM/CAE/GIS History and Forecast Update 

0 
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Application; Electronic 
Region: Europe 
Platform: Server 

HARD\FARE SHIPMEOT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Design 

1987 

NA 

NA 

NA 

NA 

Automation 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

l , l6 l 

1,161 

l , l6 l 

l , l6 l 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

NA 

NA 

REVE>fUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (T\jmkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Priw Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

75.0 

38.1 

45 

40 

0 

5 

3 

2 

1 

15 

64 

NA 

1992 

1,400 

1,400 

2,490 

2,490 

72.3 

33.9 

49 

44 

0 

5 

4 

2 

1 

16 

69 

9 

1993 

1,910 

1,910 

4,240 

4,240 

69.9 

30.9 

61 

54 

0 

7 

5 

3 

2 

21 

87 

26 

1994 

2,570 

2,570 

6,360 

6,360 

67.2 

29-1 

77 

69 

0 

8 

6 

4 

2 

27 

110 

27 

1995 

3,530 

3,530 

9,170 

9,170 

64.4 

28.2 

102 

92 

0 

10 

8 

4 

3 

36 

145 

32 

1996 

4,77 

4,770 

12,560 

12,560 

62. 

27. 

13 

12 

1 

4 

19 

3 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth races for the other platforms. 

Source: Dataquest (October 1992) 



Table 17 
CAD/CAM/CAE/GIS fflstory and Forecast Update 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Europe 
Personal Computer 

© 
l - k 

v8 

I 
i 
a I 
I 
a s 
1) 

I 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Tenrdnal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Inaease over Prior Year (%) 

13,939 

13,939 

24,039 

24,039 

13,953 

13,953 

37,164 

37,164 

17,438 

17,438 

52,108 

52,108 

21,216 

21,216 

67,993 

67,993 

25,345 

25,345 

84,540 

84,540 

:E DATA (Thousands of U.S. Dollars) 

7.7 

4.7 

ars) 

70 

65 

0 

5 

56 

5 

51 

10 

135 

22 

10.8 

5.9 

87 

84 

0 

3 

49 

5 

44 

9 

144 

7 

14.6 

5.3 

99 

92 

0 

7 

56 

4 

53 

10 

165 

15 

21.0 

5.2 

121 

110 

0 

11 

61 

3 

58 

10 

192 

16 

12.4 

4.6 

123 

111 

0 

12 

68 

2 

65 

13 

203 

6 

26,280 

26,250 

98,540 

98,540 

12.7 

4.2 

118 

106 

0 

12 

80 

4 

76 

15 

213 

5 

28,820 

28,790 

111,890 

111,890 

11.0 

39 

115 

107 

0 

8 

95 

3 

91 

18 

228 

7 

27,540 

27,510 

121,070 

121,070 

10.3 

3.6 

103 

96 

0 

7 

107 

3 

105 

20 

231 

1 

19,140 

19,120 

118,880 

118,880 

9.8 

3.5 

68 

63 

0 

4 

117 

2 

116 

20 

205 

-11 

10,320 

10,310 

105,380 

105,380 

9.4 

33 

35 

33 

0 

2 

123 

1 

122 

19 

176 

-14 

Note: In 1991, setver was added as a platfomv This reclassification reduced 1991 growth rates for the other platforms, 

Source Dataquest (October 1992) 



Table 18 
CAD/CAM/CAE/GIS History and Forecast Update 

Application; 
Region: 
Platform: 

Electronic Design Automation 
Asia 
All Platfortns 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

® 
1-1 

s* 
•§ 

o 

I 
H a 
o 

!f 

I 
n 
'O 

I 
o 

I 

I 
S 
P-

HARDWARE SHDWaEKT DATA 
CPU Shipments 
Unit Shipments or Sdats 
CPU Installed Base 
Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 
Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

Note: In 1991, setver was added as a platfofm. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 

10,444 

11,494 

21,097 

24,079 

13,029 

13,686 

33,294 

36,892 

19,067 

19,836 

50,206 

54,455 

24,285 

24,698 

70,185 

74,555 

26,348 

26,741 

89,340 

93,645 

:S. DATA (Thousands of U.S. Dollars) 

98.5 

18.9 

ars) 

356 

232 

51 

73 

203 

140 

63 

66 

625 

37 

84.2 

12.8 

347 

222 

26 

99 
258 

145 

113 

88 

693 
11 

51.5 

12.1 

413 

318 

14 

81 

335 

207 

128 

87 

835 

20 

47.7 

117 

456 

374 

8 

73 

345 

168 

177 

108 

909 

9 

42.4 

11.7 

460 

356 

8 

97 

407 

153 

255 

124 

992 

9 

29,490 

29,830 

108,620 

112,610 

43.1 

11.3 

466 

370 

6 

89 

438 

132 

305 

143 

1,046 

5 

34,210 

34,510 

129,030 

132,650 

44.6 

10.8 

492 

401 

6 

85 

478 

121 

358 

165 

1,135 

8 

39,540 

39,800 

151,040 

154,330 

48.1 

10.7 

546 

451 

6 

89 

546 

120 

425 

197 

1,289 

14 

45,020 

45,260 

174,330 

177,300 

51.9 

10.6 

606 

506 

6 

94 

616 

124 

493 

233 

1,455 

13 

50,050 

50,260 

198,910 

201,640 

53. 

10. 

65 

55 

9 

68 

12 

55 

27 

1,60 

1 



Table 19 
CAD/CAM/CAla/GIS History and Forecast Update 

Application: Electroni( 
Region: Asia 

Design Autortation 

Platform; Technical Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

3,469 

3,469 

7,000 

7,000 

1988 

5,666 

5,666 

12,370 

12,370 

19S9 

10,457 

10,457 

22,164 

22,164 

1990 

12,582 

12,582 

33,456 

33,456 

1991 

13,775 

13,775 

44,769 

44,769 

GALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

110.8 

25.2 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

168 

122 

0 

45 

139 

103 

36 

42 

349 

91 

78.9 

17.6 

201 

135 

0 

65 

191 

112 

79 

62 

453 

30 

58.3 

14.3 

271 

208 

0 

62 

271 

174 

96 

60 

601 

33 

56.9 

16.1 

317 

257 

0 

60 

271 

136 

135 

82 

669 

11 

62.8 

14.1 

320 

240 

0 

80 

328 

118 

210 

94 

742 

11 

1992 

17,890 

17,890 

58,810 

58,810 

60.7 

12.7 

342 

267 

0 

75 

366 

107 

259 

113 

820 

11 

1993 

22,880 

22,880 

75,720 

75,720 

57.8 

11.7 

375 

303 

0 

72 

411 

102 

309 

133 

920 

12 

1994 

29,170 

29,170 

96,660 

96,660 

56.9 

11.0 

433 

355 

0 

77 

483 

107 

376 

164 

1,080 

17 

1995 

35,410 

35,410 

120,770 

120,770 

56.7 

10.6 

493 

410 

0 

83 

557 

113 

444 

199 

1,249 

16 

199 

41,00 

41,00 

147,56 

147,56 

55. 

10. 

54 

45 

8 

62 

11 

51 

23 

1,40 

1 

o 
s 
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1 
ff a 

I 
n 

•g e 
a 
§ 
•o 
3 

i 

Note: In 1991, server was added as a platTorm. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 20 
CAD/CAM/CAE;(*laS History and Fo«cast Update 

Application: 
Region; 
Platform: 

Electronic Design Automation 
Asia 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

s* 
B 

>§ 

R 
o 

1 
a 
O 
n 
5 I 
c 

i-
o 

I 
g-

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 1 

HEVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

384 

1.435 

1,439 

4,420 

492 

1,149 

1,905 

5,502 

686 

1,456 

2,511 

6,760 

1,185 

1,598 

3,538 

7,907 

VTA (Thousands of U.S. Dollars) 

344.7 

074.5 

146 

72 

51 

24 

35 

28 

7 

20 

201 

2 

518.2 

91.1 

95 

51 

26 

17 

44 

30 

14 

23 

161 

-20 

485.3 

60.5 

73 

49 

14 

11 

29 

19 

10 

18 

121 

-25 

88.4 

56.3 

69 

54 

8 

7 

30 

16 

15 

16 

116 

-4 

683 

1,076 

3,964 

8,269 

72.7 

177.2 

48 

35 

8 

5 

17 

12 

5 

12 

76 

-34 

570 

880 

4,230 

8,230 

68.3 

165.6 

38 

27 

6 

4 

12 

10 

3 

10 

60 

-21 

490 

750 

4,360 

7,980 

63.9 

153.2 

33 

23 

6 

3 

10 

7 

2 

9 

51 

-15 

430 

660 

4,320 

7,610 

60.1 

141.2 

28 

20 

6 

3 

8 

6 

2 

8 

44 

-13 

370 

580 

4,150 

7,120 

56.6 

130.1 

24 

17 

6 

2 

6 

5 

2 

7 

38 

-14 

33 

52 

3,83 

6,57 

53. 

120. 

2 

1 

3 

-1 

Note: In 1991, seiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 21 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Asia 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

« 

I 

I 
S 
H a 
o 

I 
I 
a 
§ 

I 
or 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

798 

798 

798 

798 

DATA (Thousands of U.S. Dollars) 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

122.9 

29.9 

1,190 

1,190 

1,940 

1,940 

115.3 

27.0 

1,630 

1,630 

3,440 

3,440 

110.6 

24.8 

2,140 

2,140 

5,230 

5,230 

105.8 

23.6 

2,650 

2,650 

7,300 

7,300 

101.0 

22.9 

3,130 

3,130 

9,350 

9,350 

96.5 

22.4 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Senrice Revenue 

Total Fartory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

27 

23 

0 

5 

9 

3 

6 

6 

43 

NA 

36 

31 

0 

5 

9 

4 

6 

9 

54 

25 

44 

39 

0 

6 

11 

4 

7 

12 

68 

25 

54 

48 

0 

6 

14 

4 

10 

15 

83 

23 

65 

58 

0 

6 

16 

4 

12 

19 

99 

19 

74 

67 

0 

7 

18 

4 

13 

22 

114 

14 

Note; In 1991, seiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 22 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platform: 

Electronic Design Automation 
Asia 
Personal Computer 

1987 198S 1989 1990 1991 1992 1993 1994 1995 1996 

N) 

S" 
•§ 

I 
ft a 

I 
Is 
t3 I 
i 
o 

I 
u-

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

6,590 6,871 

6,590 6,871 

12,659 19,019 

12,659 19,019 

7,924 

7,924 

25,531 

25,531 

10,518 

10,518 

33,191 

33,191 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 15.1 14.8 19.4 187 

Hardware-Only ASP 5.8 7.1 4.8 4.5 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 41 52 69 

CPU Revenue 38 35 6l 

Terminal Revenue 0 0 0 

Peripheral Revenue (Turnkey) 4 16 7 

Software Revenue 29 23 35 

Bundled 9 4 14 

Unbundled 21 20 21 

Service Revenue 4 4 9 

Total Faaory Revenue 75 79 113 

Increase over Prior Year (%) -3 5 44 

70 

64 

0 

6 

44 

17 

28 

11 

125 

10 

11,093 

11,093 

39,809 

39,809 

12.9 

4.3 

65 

58 

0 

6 

53 

19 

34 

13 

131 

5 

9,840 

9,870 

43,640 

43,640 

11.3 

3.9 

50 

45 

0 

5 

50 

12 

38 

11 

111 

-15 

9,210 

9,240 

45,510 

45,510 

10.0 

3.6 

40 

36 

0 

4 

46 

1 

39 

10 

96 

-13 

7,810 

7,830 

44,830 

44,830 

9.3 

3.4 

30 

28 

0 

3 

42 

4 

38 

9 

81 

-16 

6,590 5,590 

6,610 5,610 

42,110 38,160 

42,110 38,160 

8.8 

3.2 

23 

21 

0 

2 

37 

2 

35 

8 

68 

-16 

8.6 

3.1 

18 

17 

0 

2 

34 

1 

33 

7 

59 

-14 

Note: In 1991, seiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 23 
CAD/CAM/CAE/GIS History and Forecast Update 

@ 

to 

o 
•2 

I a 
s 
I 
I I 
I 
I 

Application: Electronic Design 
Region: Rest of World 
Platfomi: All Piatforais 

HARDWARE SfilPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

989 

1,065 

2,238 

2,445 

Automation 

1988 

800 

866 

2,932 

3,184 

1989 

1,635 

1,727 

4,335 

4,665 

1990 

2,220 

2,341 

6,115 

6,543 

1991 

2,950 

3,074 

8,409 

8,927 

CALCULATED AVERAGE Ŝ EKESNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

49.6 

20.8 

iOeVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Inaease over Prior Year (%) 

22 

16 

3 

3 

5 

1 

4 

3 

30 

-38 

37.2 

21.2 

18 

15 

2 

1 

6 

1 

5 

5 

29 

-6 

55.8 

11.0 

20 

16 

2 

1 

6 

1 

5 

4 

30 

6 

50.9 

11.6 

27 

22 

3 

1 

7 

1 

6 

5 

39 

29 

42.8 

8.8 

27 

22 

3 

1 

8 

1 

8 

5 

41 

4 

1992 

3,870 

3,990 

11,280 

11,860 

55.0 

7.6 

30 

26 

3 

1 

11 

1 

10 

7 

47 

17 

1993 

5,780 

5,920 

15,800 

16,460 

55.2 

6.7 

40 

35 

3 

2 

14 

1 

13 

9 

63 

33 

1994 

8,370 

8,510 

22,400 

23,130 

52.2 

6.0 

51 

46 

3 

2 

15 

1 

15 

12 

79 

25 

1995 

11,510 

11,640 

31,450 

32,240 

60.7 

5.5 

65 

59 

3 

3 

22 

1 

21 

16 

104 

32 

1996 

15,150 

15,220 

43,130 

43,900 

58.6 

5. 

7 

7 

2 

2 

2 

12 

2 

Note; In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms.. 

Source: Dataquest (October 1992) 



Table 24 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platfonn: 

Electronic Design AuConation 
Rest of \Forld 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

@ 
H-* 

s* 

R 

I 
i 
a 

o 
S" 

I 
•o I a 
o 
3 

I 
o-

205 

205 

798 

798 

288 

288 

1,045 

1,045 

375 

375 

1,342 

1,342 

612 

612 

1,808 

1,808 

690 

690 

2,305 

2,305 

930 

930 

2,930 

2,930 

1,290 

1,290 

3,920 

3,920 

1780 

1,780 

5,280 

5,280 

2,390 

2,390 

7,130 

7,130 

3,14 

3,14 

9,52 

9,52 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SEUING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 51.8 28.2 48.0 46.5 

Hardware-Only ASP 26.8 20.5 7.8 13.6 

REVE^^JE DATA (Milltonil of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

Note! [n 1?91, seiver was added as a platfonn. This reclassification reduced 1991 growth rates for the other platfofms. 

Source; Oauquest (October 1992) 

6 
5 
0 

1 

2 

1 

1 

1 

9 
-45 

6 

5 

0 

1 

3 

1 

2 

2 

11 

16 

5 

4 

0 

1 

3 

1 

2 

2 

9 
-14 

9 

8 

0 

1 

3 

1 

2 

2 

14 

54 

7 

7 

0 

1 

3 

1 

3 

2 

13 

-8 

9 

8 

0 

1 

5 

1 

4 

3 

17 

31 

12 

11 

0 

1 

7 

1 

7 

4 

23 

38 

15 

14 

0 

1 

8 

1 

7 

6 

29 

22 

20 

18 

0 

2 

14 

1 

13 

8 

42 

46 

2 

2 

1 

1 

1 

5 

3 

57.0 

10.1 

56.0 

9.3 

54.4 

8.6 

53.6 

8.2 

52.5 

7.9 

51. 

77 

file:///Forld


Table 25 

CAD/CAM/Cm/'G!^- History and Forecast Update 

y^pjication: 
Region: 
Platform: 

Elearonic Design Automation 
Rest of \Pbrld 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

HARDWARE SHIPMENT DATA 

® 
t-i 

s 

8 
H^ 

1 
1 Q* 

9 
O 

i n 
•o 

1 
a s 3 
? 
§: 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

installed Seats 

11 

87 

121 

328 

17 

83 

134 

386 

69 
161 

196 

526 

90 

212 

270 

698 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

iSEVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

330.9 

1,822.3 

13 

8 

3 

2 

1 

0 

0 

2 

15 

-47 

590.0 

527.1 

9 
7 

2 

0 

1 

0 

1 

3 

13 

-14 

578.2 

127.4 

9 
6 
2 

1 

0 

0 

0 

2 

12 

-7 

251.3 

112.8 

10 

7 

3 

1 

0 

0 

0 

2 

13 

11 

37 

161 

288 

806 

279.1 

196.2 

7 

4 

3 

0 

0 

0 

0 

2 

10 

-28 

40 

160 

290 

870 

272.2 

186.8 

7 

4 

3 

0 

0 

0 

0 

2 

9 
-9 

40 

180 

310 

970 

277.8 

171.0 

8 

4 

3 

0 

0 

0 

0 

2 

10 

14 

50 

190 

320 

1,060 

269.0 

155,3 

8 

4 

3 

0 

0 

0 

0 

2 

10 

6 

50 

180 

340 

1,130 

265.0 

139.9 

8 

4 

3 

0 

0 

0 

0 

2 

10 

-2 

4 

11 

33 

1,10 

258. 

117. 

-3 

Note: In 1991, server was added as a platfoim. This reclassiAcation reduced 1991 growth rates for the other platforms, 

Source: Dataquest (October 1992) 
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Table 26 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Rest of World 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

96 

96 

96 

96 

140 

140 

230 

230 

200 

200 

420 

420 

290 

290 

670 

670 

410 

410 

1,010 

1,010 

560 

560 

1,430 

1,430 

3 
o 

1 
H a 

I 

o 
3 

I 
(T 

I 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Tbrnkey ASP NA NA NA NA 63.6 

Hardware-Only ASP NA NA NA NA 23.7 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

59.3 

22.9 

61.0 

21.6 

56,3 

21.1 

55.4 

20.9 

54.4 

20.7 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2 

2 

0 

0 

0 

0 

0 

1 

3 

NA 

3 

3 

0 

0 

0 

0 

0 

1 

5 

42 

4 

4 

0 

0 

0 

0 

0 

2 

6 

39 

6 

6 

0 

0 

0 

0 

0 

3 

9 

42 

9 
8 

0 

0 

0 

0 

0 

4 

12 

38 

12 

11 

0 

0 

0 

0 

5 
17 

3 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 27 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platfonn: 

Electronic Design Automation 
Rest of World 

Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

® 

o 
S 

I I a 
O 
n 
s 
K i 
n 

I 
a I 
8. 

773 

773 

1,319 

1,319 

495 

495 

1,753 

1,753 

1,192 

1,192 

2,797 

2,797 

1,518 

1,518 

4,037 

4,037 

2,127 

2,127 

5,720 

5,720 

2,760 

2,760 

7,830 

7,830 

4,250 

4,250 

11,160 

11,160 

6,250 

6,250 

16,120 

16,120 

8,660 

8,660 

22,980 

22,980 

11,41 

11,41 

31,85 

31.85 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 9.3 21.3 25.9 l6.1 10.3 

HardwareOnly ASP 4.8 6.2 5.2 4.9 4.5 

REVENUE DATA CMiliionst; of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

7.7 

4.1 

4 

4 

0 

0 

2 

0 

2 

0 

6 

69 

3 

3 

0 

0 

2 

0 

2 

0 

5 

-18 

6 
6 
0 

0 

2 

0 

2 

0 

9 
78 

7 

7 

0 

0 

4 

0 

4 

0 

12 

27 

10 

9 

0 

0 

5 
0 

5 

1 

15 

27 

11 

11 

0 

0 

5 

0 

5 

1 

17 

17 

7.3 

3.8 

16 

16 

0 

0 

6 

0 

6 

1 

23 

35 

5.9 

3.5 

22 

22 

0 

0 

7 

0 

7 

2 

31 

32 

8.8 

3.3 

29 

29 

0 

0 

8 

0 

8 

3 

40 

28 

. 

3-

3 

3 

1 

1 

5 

2 

Note; In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platform^ 

Source: Dataquest (October 1992) 



Table 28 

CA0/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

ElectrcMiic CAE 
Worldwide 
All Platforms 

1987 1988 1989 1990 1991 1992 1993 19941995 199 

tsj 

S" 
•g 

ff 
a 

o 

5r 

1 
•8 

I 
n 

E-
o 

I 
tr 

i 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

28,695 39,982 58,960 67,860 74,601 79,560 85,990 88,020 82,030 77,42 

29,802 40,523 59,798 68,563 75,352 80,110 86,470 88,440 82,440 77,78 

81.019 115,400 163,391 213,116 262,514 308,460 351,560 385,600 403,320 408,92 

83,428 118,319 167,066 217,321 267,194 313,150 356,130 390,050 407,590 412,99 

CAICUIATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVErWE DATA (Maiions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

48.3 

14.8 

irs) 

533 

351 

47 

135 

396 

143 

253 

141 

1,070 

12 

49.9 

12.5 

675 

508 

14 

152 

458 

157 

300 

192 

1,325 

24 

49.7 

10.2 

812 

674 

25 

112 

600 

238 

362 

237 

1,650 

25 

44.7 

9.9 

830 

719 
22 

88 

654 

181 

473 

297 

1,780 

8 

38.1 

8.7 

764 

658 

21 

84 

686 

131 

555 

315 

1,765 

-1 

37.6 

8.2 

744 

649 

17 

78 

700 

104 

597 

346 

1.790 

1 

38.2 

7.9 

765 

669 

16 

80 

752 

95 

657 

390 

1,907 

6 

39.6 

8.0 

787 

689 

15 

82 

841 

90 

751 

443 

2,071 

9 

41,9 

89 

802 

704 

15 

84 

933 

86 

847 

504 

2,239 

8 

43. 

9. 

82 

72 

1 

8 

1,02 

9 

93 

56 

2,41 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growtli rates for tl>e other platforms. 

Source: Dataquest (October 1992) 



Table 29 
CAD/CAM/CAE/GIS History and Forecast Update 

© 
1 - * 

K) 

o 
n 

§ 

1 
S 
a 

I 
•3 I 
I 
I 

Application: 
Region: 
Platform: 

Electronic CAE 
Worldwide 
Technical Workstation 

HAEDWAEE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

9,254 

9.254 

25,956 

25,956 

1988 

15,314 

15,314 

39,453 

39,453 

1989 

22,112 

22,112 

58,490 

58,490 

1990 

23,311 

23,311 

76,564 

76,564 

1991 

24,573 

24,573 

93,708 

93,708 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

52.5 

24.3 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factor)' Revenue 

Increase over Prior Year (%) 

243 

166 

0 

77 

271 

127 

144 

94 

608 

44 

50.3 

19.0 

376 

273 

0 

103 

329 

146 

183 

131 

836 

38 

52.7 

14.5 

451 

381 

0 

70 

446 

219 

227 

169 

1,065 

27 

49.5 

16.0 

464 

399 

0 

64 

468 

158 

310 

228 

1,160 

9 

48.5 

12.9 

389 

339 

0 

50 

494 

99 

396 

238 

1,121 

-3 

1992 

28,120 

28,120 

111,450 

111,450 

46.2 

11.6 

385 

340 

0 

45 

509 

78 

432 

265 

1,159 

3 

1993 

32,410 

32,410 

130,240 

130,240 

44.2 

10.7 

401 

356 

0 

45 

555 

72 

483 

301 

1,257 

8 

1994 

36,170 

36,170 

148,910 

148,910 

43.0 

10.1 

415 

370 

0 

45 

637 

68 

569 

343 

1,395 

11 

1995 

40,440 

40,440 

167,920 

167,920 

42.0 

97 

440 

395 

0 

45 

723 

65 

658 

391 

1,554 

11 

19 

43,9 

43,9 

187,8 

187,8 

4 

4 

4 

8 

7 

4 

1,7 

Note: In 1991, seiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 30 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform; 

Electronic CAE 
Worldwide 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

HARDWARE SHIPMENT DATA 

© 

? 
^ 
-§ 

0 

1 
H 
o. 
0 
n 0 

sr I n 

1 
a 
o 
3 

? 
1 
cr 1 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

37^ 

1.480 

1,684 

4,093 

1,067 

1,608 

2,700 

5,619 

2,143 

2,981 

4,738 

8,413 

CALCULATED AVERAGE S^^IPfG.KSaCE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

200.8 

3,507.4 

REVENUE DATA (Millions of U.S. Dollare) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (T\imkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

195 

95 

47 

53 

43 

7 

36 

34 

272 

6 

195.6 

149.0 

166 

111 

14 

41 

36 

5 

32 

46 

248 

-9 

192.6 

66.9 

162 

107 

25 

29 

33 

4 

29 

46 

241 

-3 

2,249 

2,953 

6,785 

10,990 

Dollars) 

77.8 

64.3 

142 

109 

22 

11 

40 

7 

33 

43 

224 

-7 

655 

1,406 

7,150 

11,830 

67.4 

163.8 

77 

51 

21 

5 

20 

6 

14 

25 

122 

-45 

590 

1,140 

7,280 

11,970 

61.6 

148.3 

63 

42 

17 

4 

13 

4 

9 

22 

99 

-19 

570 

1,050 

7,210 

11,780 

58.9 

136.3 

58 

38 

16 

4 

10 

4 

6 

20 

87 

-12 

550 

990 

6,810 

11,270 

54.5 

125.4 

53 

35 

15 

3 

7 

3 

4 

18 

79 

-10 

550 

960 

6,200 

10,470 

50.5 

115.5 

51 

33 

15 

3 

6 

3 

3 

17 

73 

-7 

54 

9 

5,59 

9,66 

47 

106 

Note: In 1991, server was added as a platform. This redassificaUon reduced 1991 growtii rates for tlie otlier platforms. 

Source Dataquest (October 1992) 



Table 3t 

CAD/CAM/CAE/GB History and Forecast Update 

Application: 

Region: 

Platform: 

Electronic CAE 
Worldwide 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

K) 

I 
a 

s 
I 
4? 

1 
B. 
S 
? 
I 
H o. 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 89.3 

Hardware-Oniy ASP NA NA NA NA 30.1 

REVENUE DATA (Millions of U.S. Dollars) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2,445 

2,445 

2,445 

2,445 

3,220 

3,220 

5,520 

5,520 

4,410 

4,410 

9,560 

9,560 

6,080 

6,090 

14,640 

14,640 

8,060 

8,060 

21,090 

21,090 

10,0 

10,0 

28,0 

28,0 

84.5 

27.2 

80.7 

25.0 

77.3 

23.8 

73.9 

23.1 

70 

22 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

82 

64 

0 

18 

11 

9 
2 

23 

116 

NA 

97 

78 

0 

19 

13 

10 

3 

29 

139 

19 

122 

99 
0 

23 

15 

12 

4 

37 

174 

25 

158 

131 

0 

27 

19 

14 

5 

49 

226 

30 

201 

170 

0 

31 

22 

16 

6 

64 

287 

27 

2 

2 

3 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms, 

Source: DaUquest (October 1992) 



Table 32 
CAD/CAM/CAE/GIS History and Forecast Update 

Application; 
Region: 
Platform: 

Elertronic CAE 
Worldwide 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

® 
( - i 

•g s 

o 

a 
'O 

I 
c 
3 

I 
cr 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

19,068 

19,068 

53,379 

53,379 

23,601 

23,601 

73,247 

73,247 

34,705 

34,705 

100,163 

100,163 

42,299 

42,299 

129,767 

129,767 

46,928 

46,928 

159,211 

159,211 

U.CULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

HardwareOniy ASP 

12.3 

4.7 

iVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year ( ^ 

95 

90 

0 

5 

82 

9 

73 

12 

190 

-31 

19.3 

5.2 

134 

124 

0 

9 

92 

7 

85 

15 

240 

26 

24.0 

5.1 

200 

186 

0 

13 

122 

15 

106 

22 

344 

43 

21.7 

4.9 

224 

212 

0 

13 

146 

16 

130 

25 

396 

15 

14.1 

4.3 

215 

204 

0 

11 

161 

18 

144 

29 

405 

2 

47,640 

47,630 

184,210 

184,210 

12.7 

4.0 

199 

189 

0 

10 

165 

12 

153 

29 

393 

-3 

48,610 

48,590 

204,550 

204,550 

11.3 

3.7 

185 

176 

0 

9 

172 

8 

165 

31 

389 

-1 

45,210 

45,200 

215,230 

215.230 

10.6 

3.5 

161 

154 

0 

8 

178 

5 

173 

33 

372 

-4 

32,980 

32,970 

208,120 

208,120 

9.9 

3.3 

111 

107 

0 

5 

183 

3 

180 

31 

325 

-13 

22,8 

22,8 

187,4 

187,4 

9 

3 

1 

1 

2 

-

Note: In 1991, s«ver was added as a platfonn. This reclassification reduced 1991 growth rates for the other platfomis. 

Source: Dataquest (October 1992) 



Table 33 
CAD/CAM/CAE/GIS fflstory and Forecast Update 

S 
N} 

•g 

i 
a 
i 
I 
•s 

c a 
§ 
TS 

3 

I 

Application: 
Region: 
Platform: 

Electronic CAE 
North America 
All Platforms 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

13,112 

13,583 

47,281 

48,427 

1988 

21,131 

21,388 

64,386 

65,759 

1989 

25.854 

26,121 

82,992 

84,560 

1990 

27,985 

28,412 

100,066 

101,958 

1991 

31,579 

32,020 

117,861 

120,084 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

turnkey ASP 

Hardware-Only ASP 

50.7 

14.9 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

241 

153 

22 

66 

177 

51 

126 

71 

489 

-3 

59.4 

11.4 

327 

245 

7 

75 

231 

71 

161 

97 

655 

34 

58.0 

10.5 

351 

297 

10 

45 

294 

84 

211 

119 

764 

17 

55.6 

10.5 

344 

298 

12 

34 

331 

70 

262 

141 

816 

7 

53.1 

8.8 

322 

280 

12 

30 

336 

42 

294 

157 

815 

-0 

1992 

32,980 

33,290 

134,000 

136,310 

51.6 

8.5 

315 

277 

9 

29 

335 

34 

302 

172 

822 

1 

1993 

32,450 

32,720 

146,600 

148,910 

50.8 

8.7 

315 

278 

8 

29 

349 

31 

318 

194 

858 

4 

1994 

32,380 

32,620 

155,010 

157,320 

50.5 

9.3 

330 

291 

7 

32 

389 

31 

358 

222 

940 

10 

1995 

29,890 

30,140 

157,600 

159,880 

50.0 

107 

347 

305 

7 

34 

431 

32 

399 

252 

1,030 

9 

19 

28,4 

28,7 

156,6 

158,8 

4 

1 

3 

3 

4 

4 

1, 

Note: In 1991, server was added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 34 
CAD/CAM/CAE/GIS History and Forecast Update 

Application; 
Region: 
Platform: 

Electronic CAE 
North America 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1995 1994 1995 199 

@ 

K) 

i 
"i 

a 

ST 

I 
-3 

I 
a 
o 
3 

I 
cr 

HARDWARE SHIPMENT DATA 

CPU shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

4,475 

4,475 

15,170 

15,170 

7,266 

7,266 

21,l60 

21,160 

9,795 

9,795 

28,916 

28,916 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

43.1 

23.7 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

105 

73 

0 

32 

115 

45 

70 

46 

266 

26 

52.2 

19.4 

173 

127 

0 

47 

163 

67 

96 

65 

402 

51 

55.2 

14.9 

195 

171 

0 

25 

218 

83 

135 

87 

500 

25 

10,256 

10,256 

36,027 

36,027 

Dollars) 

53.9 

15.8 

194 

169 

0 

25 

244 

67 

176 

110 

548 

9 

10,962 

10,962 

42,991 

42,991 

47.6 

125 

162 

148 

0 

14 

253 

35 

219 

121 

536 

-2 

12,940 

12,940 

50,780 

50,780 

45.4 

11.4 

166 

154 

0 

13 

261 

27 

234 

136 

563 

5 

15,120 

15,120 

59,510 

59,510 

43.6 

10.4 

175 

163 

0 

12 

281 

23 

258 

157 

613 

9 

17,150 

17,150 

68,560 

68,560 

42.3 

9.8 

184 

172 

0 

13 

326 

22 

304 

180 

689 

13 

19,540 

19,540 

78,390 

78,390 

41.2 

9.5 

200 

187 

0 

13 

371 

22 

350 

204 

776 

13 

21,44 

21,44 

88,90 

88,90 

40 

9 

21 

19 

1 

40 

2 

38 

22 

84 

Note: In 1991, seiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms, 

Source: Dataquest (October 1992) 



Table 35 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platforaii 

Electronic CAE 
North America 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 
HARDWARE SHIPMENT DATA 

® 
l-t 

(O 
D u 

1 n 

vt 

0 § 

1 & 

9 

1 I 
1 c a 
§ 

? 
^ 

i 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

265 

736 

1,097 

2,243 

575 

832 

1,637 

3,010 

1,158 

1,425 

2,726 

4,293 

1,050 

1,477 

3,650 

5,542 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

134.2 

3.668.5 

99 
44 

22 

33 

23 

3 

20 

20 

141 

-6 

185.1 

146.9 

89 

54 

7 

28 

20 

2 

19 

24 

133 

-6 

152.7 

60.7 

79 

53 

10 

17 

20 

0 

19 

24 

123 

-7 

133.9 

63.5 

68 

51 

12 

6 
20 

2 

18 

22 

110 

-11 

209 

651 

3,674 

5,897 

206.3 

171.9 

35 

22 

12 

2 

9 

1 

8 

12 

57 

-48 

170 

480 

3,560 

5,870 

197.1 

156.5 

26 

16 

9 

1 

5 

1 

5 

10 

41 

-28 

160 

430 

3,350 

5,670 

189.0 

1437 

23 

14 

8 

1 

3 

0 

2 

8 

33 

-19 

160 

400 

3,000 

5,310 

181.1 

1317 

21 

13 

7 

1 

1 

0 

1 

7 

29 

-12 

180 

420 

2,580 

4,860 

173.5 

120.6 

21 

13 

7 

1 

1 

0 

1 

7 

29 

-1 

1 

3 

2,2 

4,4 

166 

110 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 
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Table 36 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: Electronic CAE 
Region: North America 
Platform: Server 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

1,352 

1,352 

1,352 

1,352 

1992 

1,780 

1,780 

3,050 

3,050 

1993 

2,430 

2,430 

5,280 

5,280 

1994 

3,430 

3,430 

8,150 

8,150 

1995 

4,470 

4,470 

11,720 

11,720 

199 

5,45 

5,45 

15,45 

15,45 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 91.1 

Hardware-Only ASP NA NA NA NA 28.2 

REVENUE DATA (Millions of U.S. Dollars) 

87.0 

25.7 

83.5 

23.6 

80.0 

22.4 

76.6 

21.7 

73 

21 

Note: In 199), server was added as a platform. This reclassification reduced 1991 growtli rates for die otlier platforms. 

Source: Dataquest (October 1992) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

44 

33 

0 

12 

7 

6 

1 

12 

64 

NA 

52 

40 

0 

12 

8 

6 
2 

16 

76 

19 

65 

51 

0 

14 

10 

7 

2 

20 

94 
24 

86 

69 

0 

17 

12 

9 
3 

26 

124 

31 

107 

87 

0 

20 

14 

10 

4 

34 

155 

25 

12 

10 

2 

4 

18 



Table 37 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
North America 
Personai Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

lO 

I 

i 
3 
n 
a 

6 

•o 

I 
a 
§ 

I 
H a 

8,373 

8,373 

31,013 

31,013 

13,290 

13,290 

41,590 

41,590 

14,900 

14,900 

51,351 

51,351 

16,679 

16,679 

60,388 

60,388 

19,055 

19,055 

69,844 

69,844 

18,090 

18,090 

76,620 

76,620 

14,740 

14,740 

78,460 

78,460 

11,650 

11,650 

75,300 

75,300 

5,700 

5,700 

64,900 

64,900 

1,4 

1,4 

50,0 

50,0 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 32.9 88.0 32.1 597 54.0 48.6 43.7 41.1 

Hardware-Only ASP 4.3 4.6 5.1 4.8 4.2 3-9 3.6 3.3 

REVENUE DATA {Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factor/ Revenue 

Increase over Prior Year (%) 

Note: In 1991. server was added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source Dataquest (October 1992) 

39.1 

3.2 

37 

38 

37 

0 

1 

39 

3 

36 

5 

82 

-43 

65 

64 

0 

1 

48 

2 

46 
8 

121 

47 

76 

74 

0 

3 

56 

0 

56 

8 

141 

17 

82 

78 

0 

4 

68 

0 

68 

10 

159 

13 

80 

77 

0 

3 

66 

0 

66 
11 

157 

-1 

70 

68 

0 

3 

61 

0 

61 

10 

141 

-10 

53 

51 

0 

2 

55 

0 

55 

9 

117 

-17 

39 

38 

0 

1 

50 

0 

50 

9 

98 

-17 

18 

18 

0 

1 

45 

0 

45 

7 

70 

-28 



Table 38 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
Europe 
All Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

® 
i - t 

K) 

s* 
•§ 
ft 

a 

o 
K 
n 
•g 

c 

I 
I 
a 
I 

HARDWARE SHIPMENT DATA 
CPU Shipments 

Unit Shipments or Seats 

CPU installed Base 

Installed Seats 

10,034 

10,326 

20,196 

20,721 

12,134 

12,339 

31,407 

32,140 

20,945 

21,297 

50,163 

51,243 

24,068 

24,238 

69,891 

71,116 

26,960 

27,151 

89,838 

91,179 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

34.2 

12.6 

REVÊ FUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

iSoftware Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

152 

104 

10 

39 

128 

39 

89 

40 

320 

45 

40.7 

14.6 

220 

175 

4 

41 

131 

42 

88 

60 

411 

28 

53.8 

10.2 

279 

233 

11 

35 

158 

65 

93 

80 

517 

26 

50.9 

9.6 

285 

250 

7 

29 

179 

54 

125 

99 

563 

9 

42.8 

8.2 

252 

221 

6 

25 

186 

36 

149 

98 

537 

-5 

30,540 

30,670 

109,910 

111,270 

38.9 

7.6 

257 

227 

6 

24 

193 

30 

163 

107 

558 

4 

35,030 

35,130 

130,390 

131,700 

36.1 

7.0 

270 

238 

6 

26 

213 

28 

186 

121 

604 

8 

35,230 

35,320 

146,700 

147,960 

36.2 

7.1 

272 

240 

5 

26 

238 

27 

211 

135 

646 

7 

29,210 

29,280 

152,450 

153,590 

39.3 

8.2 

261 

230 

5 

26 

261 

27 

234 

150 

672 

4 

22,98 

23,05 

148,38 

149,43 

43. 

10. 

25 

22 

2 

28 

2 

25 

16 

69 

Note: In 1991, seiver was added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 39 
CAD/CAM/CAE/GIS History and Forecast Update 

K) 

D 

W I I 
!? 

•s 

I 
n 
B. 

I 

Application: Electronic CAE 
Region: Europe 
Platform: Technical Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

2,982 

2,982 

6,275 

6,275 

1988 

4,797 

4,797 

10,768 

10,768 

1989 

7,081 

7,081 

17,268 

17,268 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S 

Turnkey ASP 

Hardware-Only ASP 

45.3 

24.5 

REVENUE DATA (MUlions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

74 

49 

0 

25 

91 

36 

56 

27 

192 

73 

46.9 

195 

121 

89 

0 

31 

94 

38 

56 

39 

254 

32 

56.5 

14.4 

147 

125 

0 

22 

116 

62 

54 

58 

320 

26 

1990 

7,154 

7,154 

23,210 

23,210 

Dollars) 

54.4 

16.2 

150 

130 

0 

20 

130 

51 

80 

77 

357 

11 

1991 

7,564 

7,564 

28,793 

28,793 

53.8 

12.8 

120 

104 

0 

15 

130 

33 

97 

74 

324 

-9 

1992 

8,530 

8,530 

34,310 

34,310 

51.6 

11.6 

117 

103 

0 

14 

127 

25 

102 

79 

324 

0 

1993 

9,540 

9,540 

39,630 

39,630 

496 

10.6 

118 

103 

0 

14 

132 

22 

110 

87 

337 

4 

, 

1994 

10,400 

10,400 

44,660 

44,660 

48.1 

10.0 

120 

105 

0 

14 

143 

22 

121 

95 

358 

6 

1995 

11,340 

11,340 

49,380 

49,380 

47.0 

9.6 

124 

109 

0 

15 

152 

21 

131 

104 

381 

7 

199 

11,9 

11,94 

54,04 

54,04 

45 

9 

1 

1 

1 

1 

1 

4 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 40 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
Europe 
Host-Def>endent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

HARDWARE SHIPMENT DATA 

@ 
t-i 

M 

s* 
s 

J3 
g 

O 

0 

n I 

1 
1 
? 
i 
cr 1 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

18 

310 

177 

702 

297 

502 

466 

1,199 

680 

1,032 

1,131 

2,212 

CAICULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

654.1 

NA 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue Ct\irakeyJ 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaofy Revenue 

Increase over Prior Year (%) 

42 

21 

10 

11 

13 

1 

12 

8 

63 

63 

147.8 

195.8 

54 

42 

4 

8 

10 

1 

8 

16 

79 

26 

161.1 

79.3 

57 

38 

11 

8 

6 

0 

6 

15 

78 

-2 

627 

797 

1,729 

2,954 

Dollars) 

143.9 

72.8 

46 

37 

7 

3 

8 

1 

7 

15 

69 

-11 

171 

362 

1,865 

3,206 

156.0 

149.2 

25 

17 

6 

1 

4 

1 

3 

9 

38 

-45 

180 

330 

1,970 

3,330 

136.1 

137.5 

24 

16 

6 

1 

3 

1 

3 

8 

35 

-7 

180 

310 

2,010 

3,320 

130.1 

126.4 

22 

15 

6 

1 

3 

1 

2 

8 

33 

-6 

180 

290 

1,930 

3,180 

123.3 

116.2 

20 

14 

5 

1 

2 

0 

2 

7 

30 

-8 

170 

260 

1,770 

2,910 

117.0 

106.7 

18 

12 

5 

1 

2 

0 

2 

7 

27 

-12 

18 

25 

1,62 

2,67 

111. 

98. 

1 

1 

2 

-

Note: In 1991, server was added as a platform. This reclassificatkm reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 41 

CAD/CAM/CAE/GIS History and Forecast Update 

Application; 

Region; 
Platform: 

Electronic CAE 
Europe 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

@ 
I-* 

KJ 
D » 

9 

I 
3 
S 
a 

} 
I 
B. 

s 
"V 

3 
I 
I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 76.4 

Hardware-Only ASP NA NA NA NA 34.6 

REVENUE DATA tMillions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripherai Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

609 

609 

609 

609 

810 

810 

1,390 

1,390 

1,170 

1,170 

2,460 

2,460 

1,680 

1,680 

3,890 

3,890 

2,400 

2,400 

5,870 

5,870 

3,2 

3,2 

8,2 

8,2 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

22 

19 

0 

3 

2 

2 

0 

7 

30 

NA 

27 

23 

0 

4 

2 

2 

0 

9 

37 

23 

35 

30 

0 

5 

3 

2 

1 

12 

50 

33 

48 

42 

0 

6 

4 

3 

1 

16 

67 

35 

66 

58 

0 

7 

5 

4 

1 

22 

92 

38 

1 

73.4 

31.2 

70.5 

28.6 

67.9 

27.1 

65.0 

26.3 

62 

25 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 42 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
Europe 
PersortM Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

s 

I 
g 

I 
i 
a 
O 
n 

I 8 
o ? E 
a-

I 

HAHDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments oi Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

.REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (TVimkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 
Total Factory Revenue 

Increase over Prior Year (%) 

7,034 

7,034 

13,744 

13,744 

7,040 

7,040 

20,173 

20,173 

13,184 

13,184 

31,763 

31,763 

E DATA (Thousands of U.S 

9.5 
4.8 

ITS) 

37 

34 

0 

3 

24 

3 

21 

5 

65 

-7 

14.5 

6.0 

46 

44 

0 

2 

27 

3 

24 

5 

78 

20 

27.0 

5.2 

75 

69 

0 

6 

36 

3 

" 33 

7 

118 

51 

16,286 

16,286 

44,953 

44,953 

Dollars) 

25.0 

5.2 

89 

83 

0 

6 

40 

3 

38 

8 

137 

16 

18,617 

18,617 

58,570 

58,570 

9.8 

4.5 

86 

81 

0 

5 

50 

2 

49 

9 

145 

5 

21,010 

20,990 

72,240 

72,240 

11.0 

4.2 

90 

85 

0 

5 

61 

3 

58 

11 

161 

12 

24,140 

24,110 

86,280 

86,280 

10.2 

3.8 

95 

89 

0 

5 

75 

3 

73 

14 

184 

14 

22,980 

22,960 

96,220 

96,220 

9.8 

3.6 

85 

80 

0 

5 

90 

2 

87 

17 

191 

4 

15,300 

15,280 

95,430 

95,430 

9.5 

3.4 

53 

50 

0 

3 

102 

1 

100 

17 

172 

-10 

7,6 

7,6 

84,4 

84,4 

9 

3 

1 

1 

1 

-

Note: In 1991, seiver was added as a platforai. This redassiAcaUon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 43 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
Asia 
All Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

K) 

I 
H 
o. 
5 

I 
ni *o 

I 
ft 

c. 
§ 
I 
i 

HARDWARE SHIPME>fT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

Note: !n 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 

4,995 

5,308 

12,158 

12,748 

6,278 

6,335 

17,857 

18,509 

11,022 

11,210 

27,499 

28,340 

E D A T A (Thousands of U.S. 

68.4 

18.4 

ITS) 

127 

85 

14 

28 

88 

52 

36 

29 

244 

21 

51.0 

12.2 

119 

80 

3 

36 

92 

44 

48 

33 

244 

0 

41.4 

9.4 

172 

136 

4 

32 

144 

89 

55 

36 

352 

44 

14,255 

14,329 

39,143 

40,028 

Dollars) 

34.3 

9.5 

187 

160 

2 

25 

138 

57 

82 

53 

378 

7 

14,026 

14,109 

49,162 

50,060 

29.5 

10.1 

175 

144 

2 

28 

158 

52 

106 

58 

391 

3 

13,280 

13,340 

56,740 

57,560 

30.1 

9.7 

156 

130 

2 

25 

164 

40 

124 

64 

384 

-2 

14,230 

14,290 

63,340 

64,050 

32.7 

9.1 

158 

132 

1 

25 

180 

36 
144 

71 

409 

7 

14,100 

14,150 

67,560 

68,210 

35.2 

9.2 

155 

131 

1 

23 

203 

32 

171 

81 

439 

7 

14,200 

14,240 

69,980 

70,550 

37.1 

9.4 

156 

133 

1 

22 

230 

27 

203 

95 

482 

10 

14,4 

14,5 

71,6 

72,1 

38 

9 

1 

1 

2 

2 

1 

5 



Table 44 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
Asia 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

to 

s* 
s 

ff 
a 

9 

I 
•3 

I 
a 
o 
3 
K 
g-

i 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 
Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

1,634 

1,634 

3,951 

3,951 

3,073 

3,073 

6,815 

6,815 

5,053 

5,053 

11,468 

11,468 

5,605 

5,605 

16,293 

16,293 

E DATA (Thousands of U.S. Dollars) 

83.5 

25.7 

ITS) 

60 

41 

0 

19 

63 

45 

18 

20 

143 

61 

53.4 

16.5 

79 

54 

0 

25 

71 

40 

30 

26 

175 

22 

47.3 

13.9 

106 

83 

0 

23 

110 

74 

36 

24 

240 

37 

40.9 

16.5 

116 

96 

0 

19 

93 

39 

53 

40 

248 

3 

5,715 

5,715 

20,686 

20,686 

45.2 

14.2 

104 

83 

0 

20 

109 

31 

77 

42 

254 

3 

6,250 

6,250 

24,930 

24,930 

43.0 

12.6 

98 

80 

0 

18 

118 

26 

92 

48 

264 

4 

7,280 

7,280 

29,370 

29,370 

41.3 

11.6 

104 

86 

0 

18 

137 

26 

110 

56 

296 

12 

8,070 

8,070 

33,620 

33,620 

40.0 

10.9 

106 

89 

0 

17 

163 

24 

138 

66 

335 

13 

8,910 

8,910 

37,690 

37,690 

39.0 

10.5 

110 

93 

0 

16 

193 

22 

171 

80 

383 

14 

9,810 

9,81 

42,01 

42,01 

38. 

10. 

11 

10 

1 

23 

2 

20 

9 

44 

1 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 45 
CAD/CAM/CAE/GIS History and Forecast Update 

® 
H-l 

K) 

O 

•§ 

•§ 

a 

» 
I 

c 

a 

I 
H a 

Application; 
Region: 
Platform: 

Elearonic CAE 
Asia 
Host-Depende nt 

1987 1988 1989 1990 1991 1992 1993 1994 1995 
HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP ] 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

87 

400 

348 

939 

187 

245 

529 

1,182 

276 

465 

788 

1,629 

533 

607 

1,282 

2,168 

PA (Thousands of U.S. Dollars) 

19.5 

52.3 

48 

27 

14 

8 

7 

4 

3 

6 
61 

18 

425.1 

76.3 

20 

12 

3 

5 

6 

2 

4 

5 

31 

-50 

357.2 

55.5 

22 

14 

4 

4 

7 

3 

4 

6 

35 

13 

56.9 

47.2 

23 

19 

2 

2 

11 

4 

7 

6 
40 

17 

262 

346 

1,484 

2,383 

54.4 

176.7 

15 

11 

2 

2 

6 
4 

2 

3 

24 

-40 

230 

290 

1,630 

2,440 

52.0 

156.3 

12 

9 
2 

1 

4 

3 

1 

3 

20 

-19 

210 

260 

1,730 

2,440 

49.8 

143.6 

10 

8 

1 

1 

4 

3 

1 

3 

17 

-14 

190 

230 

1,740 

2,390 

47.8 

132.6 

9 

7 

1 

1 

3 

3 

1 

3 

15 

-13 

170 

210 

1,700 

2,270 

45.8 

121.1 

8 

6 

1 

1 

3 

2 

1 

2 

13 

-13 

1 

1 

1,5 

2,1 

4 

11 

Note; In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 46 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
Asia 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

« 

g 
•§ 

I 
f? a 
9 s 

I 
o 

I 
I 
3 
I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

GALCULAIED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 98.3 

Hardware-Only ASP NA NA NA NA 30.3 

ftEVENUE DATA CMillions (rf U.S. Dollars) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

437 

437 

437 

437 

560 

560 

970 

970 

720 

720 

1,620 

1,620 

850 

850 

2,300 

2,300 

1,010 

1,010 

3,050 

3,050 

1,1 

1,1 

3,7 

3,7 

89.9 

27.3 

86.4 

25.1 

83.0 

23.9 

79.6 

23.1 

7 

2 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

UnbuiKfled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

15 

12 

0 

3 

2 

2 

0 

4 

21 

NA 

17 

14 

0 

3 

2 

2 

1 

5 

24 

15 

20 

16 

0 

4 

3 

2 

1 

5 

28 

17 

22 

19 

0 

4 

3 

2 

1 

6 

32 

13 

25 

22 

0 

4 

4 

2 

1 

7 

36 

15 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms, 

Source: Dataquest (October 1992) 



Table 47 

CAD/CAM/CAE/GIS History and Forecast Update 

® 

(O 

? 

I I 
a 

! 

e n 

I 

I 

AppSication; 
Region: 
Platform: 

Electronic CAE 
Asia 

Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

SEVE>ajE DATA (Millions # IS^ -pilars) 

3,273 

3,273 

7,859 

7,859 

3,018 

3,018 

10,512 

10,512 

5,692 

5,692 

15,243 

15,243 

3 DATA (Thousands of U.S 

11.4 

5.7 

16.4 

6.3 

23.0 

4.6 

8,117 

8,117 

21,568 

21,568 

. Dollars) 

20.5 

4.4 

7,612 

7,612 

26,555 

26.555 

14.7 

4.2 

6,230 

6,240 

29,220 

29,220 

13.1 

3.8 

6,020 

6,030 

30,620 

30,620 

11.8 

3.5 

4,990 

4,990 

29,900 

29,900 

11.1 

3.3 

4,100 

4,110 

27,540 

27,540 

10.6 

3.2 

3,3 

3,3 

24,3 

24,3 

10 

3 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue CPurnkey); 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Inaease over Prior Year (%} 

19 

17 

0 

1 

18 

3 

14 

2 

39 

-35 

21 

14 

0 

7 

15 

2 

14 

2 

38 

-1 

44 

39 

0 

5 

27 

12 

15 

7 

78 

M 

48 

45 

0 

3 

35 

13 

21 

8 

90 

16 

42 

39 

0 

3 

41 

16 

26 

9 

92 

2 

29 

27 

0 

2 

40 

9 
30 

7 

76 

-17 

24 

22 

0 

2 

37 

5 

32 

7 

68 

-11 

18 

17 

0 

1 

34 

3 

31 

6 

58 

-15 

14 

13 

0 

1 

31 

1 

30 

5 

50 

-14 -

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source; Dataquest (October 1992) 



Table 48 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 

Region: 
Platform; 

Electrcmic CAE 
Rest of World 
All Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

o 

p. 

K 

I 
n 
*9 

g-
3 

I 
I 

554 

585 

1,384 

1,533 

440 

461 

1,749 

1,911 

1,139 

1,169 

2,736 

2,922 

1,551 

1,584 

4,015 

4,219 

2,037 

2,072 

5,653 

5,870 

2,770 

2,810 

7,800 

8,010 

4,280 

4,320 

11,240 

11,460 

6,310 

6,350 

16,320 

16,570 

8,720 

8,770 

23,300 

23,570 

11,4 

11,5 

32,2 

32,5 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 74.2 24.9 54.4 48.7 48.0 

Hardware-Only ASP 20.1 19.5 8.2 8.6 6.8 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Totai Factorjf Revenue 

Increase over Prior Year (%) 

12 

9 

1 

2 

3 

1 

2 

2 

18 

34 

9 

7 

1 

1 

4 

1 

3 

2 

14 

-17 

11 

9 

1 

1 

4 

0 

3 

2 

17 

15 

14 

12 

1 

1 

5 

0 

5 

3 

22 

31 

14 

13 

1 

1 

6 

0 

6 

3 

23 

5 

16 

15 

1 

1 

8 

0 

8 

3 

27 

20 

22 

20 

1 

1 

10 

0 

10 

4 

36 

33 

29 

27 

1 

1 

11 

0 

11 

6 

46 

26 

38 

35 

1 

1 

12 

0 

11 

7 

56 

23 

42.2 

5.8 
35.9 

5.1 

27.5 

4.6 

49.6 

4.3 

47 

4 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 gfcmOi rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 49 
CAD/CAM/CAEB̂ GIS History and Forecast Update 

S" 

I 
i 
a 
9 
n 
"5 
a s 

I 
I 

Application: Electronic CAE 
Region: Rest of World 

Platform; Technical Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

163 

163 

559 

559 

1988 

178 

178 

710 

710 

1989 

182 

182 

838 

838 

1990 

295 

295 

1,034 

1,034 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars. 

Turnkey ASP 

Hardware-Only ASP 

55.9 

26.2 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

4 

4 

0 

-31 

20.9 

20.6 

3 

3 

0 

0 

2 

1 

1 

1 

6 

-8 

51.2 

6.7 

2 

2 

0 

0 

2 

0 

1 

1 

5 

-21 

48.2 

13.5 

4 

4 

0 

0 

2 

0 

2 

1 

8 

57 

1991 

332 

332 

1,237 

1,237 

) 

531 

9.8 

4 

3 

0 

0 

3 

0 

2 

1 

7 

-4 

1992 

390 

390 

1,440 

1,440 

50.7 

8.9 

4 

3 

0 

0 

3 

0 

3 

1 

9 

19 

1993 

470 

470 

1,730 

1,730 

48.6 

8.2 

4 

4 

0 

0 

5 

0 

5 

2 

11 

28 

1994 

560 

560 

2,060 

2,060 

47.2 

7.7 

4 

4 

0 

0 

6 

0 

6 

2 

12 

13 

1995 

640 

640 

2,450 

2,450 

46.0 

7.4 

5 

5 

0 

0 

6 

0 

6 

3 

14 

14 

19 

7 

7 

2,8 

2,8 

4 

7 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Datequest (October 1992) 



Table 50 
CAD/CAM/CAE/GIS History and Forecast Update 

Application; 
Region; 
Piatfortn: 

Electronic CAE 
Rest of World 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

S" 

1 
(» 
a 
9 
s 

I 
n 

•o 

c 

a 
o 
9 

I 
a-
H 
o. 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 270.2 463-9 449.0 110.0 
Hardware-Oniy ASP 55,555.6 481.8 115.9 95.4 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 
CPU Revenue 

Terminal Revenue 
Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 
Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

4 

34 

62 

210 

8 

30 

68 

229 

28 

58 

93 

278 

39 
72 

123 

327 

13 

48 

126 

343 

10 

50 

120 

330 

20 

60 

130 

350 

20 

70 

140 

390 

30 

80 

150 

420 

.6 

.2 

128.6 

168.6 

123.3 

154.8 

118.2 

141.9 

113.2 

129.9 

10 

11 

6 
4 

1 

1 

0 

0 

0 

1 

7 

51 

4 

3 

1 

0 

1 

0 

1 

1 

6 
-21 

3 

2 

1 

0 

0 

0 

0 

1 

5 
-21 

4 

3 

1 

0 

0 

0 

0 

1 

5 

10 

2 

1 

1 

0 

0 

0 

0 

1 

3 

-35 

2 

1 

1 

0 

0 

0 

0 

1 

3 

-8 

3 

2 

1 

0 

0 

0 

0 

1 

4 

22 

3 

2 

1 

0 

0 

0 

0 

1 

4 

18 

4 

2 

1 

0 

0 

0 

0 

1 

5 
12 

No«e: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 51 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
Rest of World 
Server 

® 
1-^ 

h j 

-i 
f> 

n a 

o 

?r 

I 
"9 

§ 
t) 
3 
I 
I 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 57.7 

Hardware-OnJy ASP NA NA NA NA 20.5 

REVE^^JE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

47 

47 

47 

47 

70 

70 

110 

110 

90 

90 

200 

200 

130 

130 

310 

310 

180 

180 

450 

450 

24 

2 

6 
6 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

1 

0 

0 

0 

0 

0 

0 

1 

NA 

1 

1 

0 

0 

0 

0 

0 

0 

2 

30 

2 

2 

0 

0 

0 

0 

0 

1 

2 

29 

2 

2 

0 

0 

0 

0 

0 

1 

3 

34 

3 

3 

0 

0 

0 

0 

0 

1 

4 

31 

55.1 

18.7 

52.9 

17.1 

50.7 

16.3 

48.5 

15.8 

46 

15 

No«e: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 52 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

Electronic CAE 
Rest of World 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

HARDWARE SHIPME^CP DATA 

@ 

s 
•i 
g 
3* 

1 
H 
Q . 

0 

ST 

I 
I 
9 

? 
1 
g; SI 

a 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

388 

388 

763 

763 

253 

253 

972 

972 

928 

928 

1,806 

1,806 

1,217 

1,217 

2,858 

2,858 

1,644 

1,644 

4,242 

4,242 

CALCULATED AVERAGE SELUNG SgttCE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

36.8 

4.8 

;|HaEVENUE DATA (Millions of U.S. lUdlars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

2 

2 

0 

0 

1 

0 

1 

0 

4 

73 

29.4 

6.1 

2 

2 

0 

0 

1 

0 

1 

0 

3 

-27 

32.2 

5.2 

5 

5 

0 

0 

2 

0 

2 

0 

7 

176 

8.1 

4.8 

6 

6 

0 

0 

3 

0 

3 

0 

9 

26 

6.9 

4.4 

7 

7 

0 

0 

3 

0 

3 

0 

11 

20 

2,300 

2,300 

6,130 

6,130 

6.2 

4.0 

9 

9 

0 

0 

4 

0 

4 

1 

14 

28 

3,700 

3,700 

9,190 

9,190 

5.6 

3.7 

14 

14 

0 

0 

5 

0 

5 

1 

20 

39 

5,590 

5,590 

13,810 

13,810 

5.3 

3.5 

20 

19 

0 

0 

5 

0 

5 

1 

26 

33 

7,880 

7,880 

20,250 

20,250 

5.0 

3.3 

26 

26 

0 

0 

5 

0 

5 

2 

33 

28 

10,4 

10,4 

28,6 

28,6 

Note: In 1991, server was added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 53 
CAD/CAM/CAKfGIS fflstory and Forecast Update 

N^ 

D 
u 
B 

I 
s 

I 
I 
a s 
T) 

I 
i 

Application: 
Region: 
Platform: 

IC Layout 
Worldwide 
All Platforms 

HARDWARE SH1P1«ENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

InstaJted Seats 

1987 

4,172 

4,536 

8,657 

10,108 

1988 

6,383 

6,637 

14,663 

16,179 

1989 

10,178 

10,206 

24,027 

25,369 

1990 

12,378 

12,323 

34,702 

35,755 

1991 

15,204 

15,133 

47,035 

47,769 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

79.1 

26.6 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

137 

94 

21 

23 

. 166 

36 

129 

34 

337 

22 

84.4 

25.6 

189 

149 

6 

33 

159 

35 

124 

63 

411 

22 

70.2 

18.5 

212 

196 

3 

13 

169 

36 

132 

73 

453 

10 

58.6 

17.8 

249 

231 

3 

14 

184 

38 

147 

94 

527 

16 

56.6 

15.3 

264 

246 

3 

15 

196 

32 

164 

115 

574 

9 

1992 

21,600 

21,620 

64,180 

64,690 

52.9 

12.7 

302 

288 

1 

13 

206 

27 

178 

123 

631 

10 

1993 

28,090 

28,110 

86,050 

86,420 

51.5 

11.7 

354 

339 

1 

14 

224 

26 

198 

147 

725 

15 

1994 

35,460 

35,470 

112,660 

112,910 

49.8 

11.0 

413 

399 

1 

14 

255 

25 

230 

175 

843 

16 

1995 

44,380 

44,390 

144,750 

144,940 

48.5 

10.6 

492 

476 

0 

15 

287 

23 

264 

210 

989 

17 

19 

54,8 

54,8 

183,1 

183,3 

47 

10 

5 

5 

3 

3 

2 

1,1 

Note: In 1991, seiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms, 

Source: Dataquest (October 1992) 



Table 54 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Worldwide 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

(O 

S" 

I 
n a 

yj 

•3 

a 
o 
9 

I 
V 

I 

HARDWAHE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Sfeats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVE>a]E DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

2,339 

2,339 

5,422 

5,422 

4,539 

4,539 

9,701 

9,701 

8,430 

8,430 

17,612 

17,612 

10,939 

10,939 

27,481 

27,481 

13,123 

13,123 

38,718 

38,718 

:E D A T A (Thousands of U.S. Dollars) 

93.0 

22.0 

ars) 

71. 

56 

0 

16 

127 

31 

96 

24 

222 

32 

100.4 

19.2 

117 

89 

0 

27 

135 

34 

101 

42 

294 

32 

66.3 

14.7 

144 

135 

0 

9 

144 

33 

111 

55 

342 

17 

58.5 

14.9 

190 

180 

0 

10 

166 

36 

130 

75 

431 

26 

568 

12,6 

194 

185 

0 

9 

181 

31 

150 

91 

466 

8 

19,130 

19,130 

54,650 

54,650 

53.6 

11.5 

244 

235 

0 

9 

193 

27 

167 

106 

543 

17 

25,240 

25,240 

75,070 

75,070 

51.8 

10.6 

290 

281 

0 

9 

210 

25 

185 

129 

629 

16 

32,160 

32,160 

100,020 

100,020 

50.2 

10.0 

343 

334 

0 

9 

239 

24 

215 

154 

736 

17 

40,490 

40,490 

130,180 

130,180 

48.7 

9.7 

411 

402 

0 

10 

270 

23 

247 

185 

866 

18 

50, 

50, 

166, 

166, 

4 

1, 

Note; In 1991, server was added as a platform. This redassiiication reduced 1991 growtli rates for tlie otlier platforms. 

Source: OaUquest (October 1992) 



Table 55 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform; 

IC Layout 
Worldwide 
Host-Dependeni 

19S7 19S8 19S9 199O 1991 1992 1993 1994 1995 

HARDWARE SHIPMENT DATA 

® 

K) 

a 
p ^ 

3 
8 

3 
H 
CL 

0 
n 

s 

i -s 
1 
a 
s 
T) 

3 B: 
o-

1 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

94 

459 

840 

2,291 

417 

671 

1,177 

2,693 

1,261 

1,289 

2,333 

3,675 

1,097 

1,042 

3,294 

4,347 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

jftEVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

375.5 

1,451.8 

58 

30 

21 

7 

23 

5 

19 

9 

91 

-11 

212.4 

149.6 

63 

52 

6 

5 

20 

0 

20 

21 

104 

15 

604.1 

45.8 

65 

57 

3 

4 

22 

3 

19 

18 

105 

1 

83.8 

49.9 

57 

49 

3 

4 

17 

1 

16 

18 

92 

-13 

335 

264 

3,480 

4,214 

76.9 

118.5 

34 

29 

3 

3 

5 

1 

4 

13 

52 

-43 

140 

140 

3,410 

3,920 

72.3 

109.2 

11 

9 

1 

1 

3 

1 

2 

5 

19 

-64 

120 

120 

3,240 

3,610 

69.5 

100.4 

9 

8 

1 

1 

2 

1 

2 

4 

16 

-16 

100 

100 

2,900 

3,150 

66.5 

92.2 

7 

6 

1 

1 

2 

1 

1 

4 

13 

-17 

80 

80 

2,380 

2,570 

63.9 

84.2 

6 

5 

0 

1 

2 

0 

1 

3 

11 

-17 

1,9 

2,0 

6 

7 

Note: In 1991, senrer was added as a platform. This reclassification reduced 1991 growth fates for the other platforms. 

Source: Dataquest (October 1992) 



Table 56 
CAO/CAM/CAE/GIS fflstory and Forecast Update 

Application: 
Region: 
Platform; 

IC Layout 
Worldwide 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

® 
i -J 

to 

•i 
t» 

H o. 

I 
I 
I 
I 
a 
I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1,209 

1,209 

1,209 

1,209 

1,810 

1,810 

2,950 

2,950 

2,330 

2,330 

5,080 

5,080 

2,880 

2,880 

7,440 

7,440 

3,570 

3,570 

10,160 

10,160 

4,4 

4,4 

13,0 

13,0 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA .0 

Hardware-Only ASP NA NA NA NA 27.1 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

Note: In 1991, seiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

33 

30 

0 

2 

9 
0 

9 
10 

52 

NA 

44 

41 

0 

3 

9 

0 

9 
12 

64 

24 

52 

49 

0 

4 

11 

0 

11 

14 

77 

20 

62 

57 

0 

4 

13 

0 

13 

17 

92 

19 

74 

69 

0 

5 

16 

0 

16 

21 

110 

20 

1 

.0 

24.4 

.0 

22.5 

.0 

21.4 

.0 

20.6 2 



Table 57 

CA0/CAM/CiJ!/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Worldwide 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

HARDWARE SHIPMÊ f̂  DATA 

@ 

h-* 

K) 

3 

1 0. 

9 
5 

§• i 
I 
1 
3 

1 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1,739 

1,739 

2,396 

2,396 

1,427 

1,427 

3,785 

3,785 

487 

487 

4,082 

4,082 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

6.0 

5.0 

REVENUE DATA CiMillions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

8 

8 

0 

0 

16 

1 

15 

1 

25 

266 

15.6 

5.0 

9 

8 

0 

0 

5 

1 

4 

0 

14 

-45 

23.6 

3.7 

3 

3 

0 

0 

3 

1 

2 

0 

6 

-53 

342 

342 

3,927 

3,927 

Dollars) 

27.0 

3.1 

3 

2 

0 

0 

1 

0 

1 

0 

4 

-36 

536 

536 

3,628 

3,628 

26.8 

2.3 

3 

3 

0 

0 

1 

0 

1 

0 

5 

14 

520 

540 

3,170 

3,170 

24.0 

2.1 

3 

3 

0 

0 

1 

0 

1 

1 

5 

-2 

400 

420 

2,660 

2,660 

21.6 

1.9 

2 

2 

0 

0 

1 

0 

1 

0 

3 

-34 

310 

330 

2,290 

2,290 

20.3 

1.8 

1 

1 

0 

0 

0 

0 

0 

0 

2 

-29 

240 

250 

2,020 

2,020 

19.4 

1.7 

1 

1 

0 

0 

0 

0 

0 

0 

1 

-33 

17 

18 

1,7 

1,75 

18 

1 

-

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms, 

Source: tHUaquest (October 1992) 



Table 58 
CAD/CAM/Ci£/<I3S^ History and Forecast Update 

Application: 
Region: 
Platform; 

IC Layout 
North America 
All Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

N) 

s 
I 
n 

I 
fj 
a 
o 
?f 

I 
n 
•O 
c 

a 
o 
13 
K u-

I 

HARDWARE SHlPMElfr DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

InstaLed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions 0 f U ^ . Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaofy Revenue 

Increase over Prior Year (%) 

1,804 

1,961 

4,783 

5,572 

3,177 

3,293 

7,691 

8,436 

5,472 

5,445 

12,652 

13,210 

6,289 

6,267 

17,958 

18,345 

E DATA (Thousands of U.S. Dollars) 

64.8 

26.0 

irs) 

51 

34 

8 

10 

91 

7 

83 

16 

158 

2 

64.7 

25.2 

83 

67 

3 

13 

65 

9 

57 

28 

176 

12 

52.0 

182 

103 

97 

1 

4 

71 

10 

61 

37 

210 

19 

54.6 

16.6 

110 

103 

2 

5 

75 

14 

60 

48 

233 

11 

7,779 

7,750 

24,216 

24,425 

50.3 

14.1 

117 

111 

2 

5 

63 

9 

54 

57 

237 

2 

11,120 

11,120 

32,990 

33,080 

48.0 

11.8 

138 

133 

1 

5 

59 

8 

51 

59 

256 

8 

13,480 

13,480 

43,270 

43,340 

46.1 

10.8 

152 

147 

0 

5 

57 

6 

51 

69 
278 

9 

16,060 

16,060 

54,740 

54,770 

44.8 

10.2 

169 

164 

0 

5 

62 

6 

56 

81 

312 

12 

19,710 

19,710 

68,050 

68,070 

43.7 

9.9 

200 

193 

0 

6 

70 

6 

64 

97 

367 

18 

24,9 

24,9 

84,6 

84,6 

4 

2 

2 

4 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growtli rates for the other platforms, 

Source: Dataquest (October 1992) 



Table 59 

CAD/CAM/CiXiGlS fflstory and Forecast Update 

Application: 
Region: 
Platform; 

IC Layout 
North America 
Technical Workstation 

@ 

K) 

D 

•g 

5* 

1 
o* 

1 
i 
! 

1 
? 
^ 

i 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

1,203 

1,203 

3,144 

3,144 

1988 

2,374 

2,374 

5,346 

5,346 

1989 

4,502 

4,502 

9,535 

9,535 

1990 

5,504 

5,504 

14,403 

14,403 

1991 

6,533 

6,533 

19,894 

19,894 

CALCULATED AVERAGE S E L U N G PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

62.7 

21.1 

I^VENUE DATA (Millionji of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

30 

22 

0 

7 

69 

7 

63 

12 

111 

16 

62.5 

19.0 

49 

39 

0 

10 

55 

9 

46 

18 

122 

10 

51.9 

15.0 

72 

69 

0 

3 

59 

10 

49 

28 

159 

30 

54.8 

14.0 

84 

80 

0 

3 

67 

14 

53 

39 

190 

20 

50.5 

117 

86 

83 

0 

3 

58 

9 

49 

45 

189 

-0 

1992 

9,530 

9,530 

27,690 

27,690 

48.2 

10.6 

109 

107 

0 

3 

55 

8 

47 

51 

215 

14 

1993 

11,730 

11,730 

36,910 

36,910 

46.3 

9.8 

121 

118 

0 

2 

53 

6 
47 

61 

235 

9 

1994 

14,100 

14,100 

47,310 

47,310 

44.9 

9.2 

135 

133 

0 

2 

57 

6 

52 

72 

264 

13 

1995 

17,410 

17,410 

59,490 

59,490 

43.7 

8.9 

160 

157 

0 

3 

65 

6 

60 

86 

311 

18 

1 

22 

22 

74 

74 

4 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 60 

CAD/CAM/CAE/GIS History and Poftxiast Ujpdate 

Application: 
Region; 
Platform: 

IC Layout 
North America 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 
HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU rnstatled Base 

Installed Seats 

20 

177 

456 

1,245 

228 

344 

618 

1,363 

697 

670 

1,237 

1.795 

531 

508 

1,687 

2,074 

112 

83 

1,715 

1,925 

40 

40 

1,640 

1,740 

30 

30 

1,530 

1,590 

30 

30 

1,330 

1,360 

20 

20 

1,050 

1,070 

1 
fj 
a 
O 
o 
5 

I 
! I 
I 
g; 

a 

CALCULATED AVERAGE SELUNG PRICE DATA CITiousands of U.S. Dollars) 

Turnkey ASP 130.3 183.0 NA 94.0 

Hardware-Only ASP 3,575.1 135.6 42.6 47.8 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

90.9 

20.9 

86.8 

110.1 

83.3 

101.0 

79.8 

92.6 

76.4 

84.8 

18 

8 

8 

2 

11 

1 

11 

4 

33 

39 

31 

25 

3 

3 

9 

0 

8 

10 

50 

49 

30 

27 

1 

1 

11 

0 

11 

9 

50 

-0 

25 

22 

2 

2 

7 

0 

7 

9 

41 

-17 

13 

11 

2 

1 

1 

0 

1 

6 

21 

-50 

5 

4 

1 

0 

0 

0 

0 

2 

7 

-65 

3 

3 

0 

0 

0 

0 

0 

2 

5 

-26 

3 

2 

0 

0 

0 

0 

0 

1 

4 

-22 

2 

2 

0 

0 

0 

0 

0 

1 

3 

-20 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source Dataquest (October 1992) 



Table 61 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
North America 
Server 

® 
I-* 

§ 

3 
H 
a. 

? 

n 
*o 

I 
r> 
a. 

§ 

3 

i 

1 9 8 7 1 9 8 8 1989 1990 1991 1992 1993 1994 1995 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA .0 

Hardware-Only ASP NA NA NA NA 23-6 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

731 

731 

731 

731 

1,100 

1,100 

1,780 

1,780 

1,370 

1,370 

3,040 

3,040 

1,660 

1,660 

4,390 

4,390 

2,060 

2,060 

5,940 

5,940 

2,6 

2,6 

7,6 

7,6 

.0 

21.5 

.0 

19.7 

.0 

18.7 

.0 

18.2 17 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

17 

16 

0 

1 

3 

0 

3 

5 

25 

NA 

24 

22 

0 

2 

3 

0 

3 

6 

32 

26 

27 

25 

0 

2 

3 

0 

3 

7 

37 

15 

31 

29 

0 

3 

4 

0 

4 

8 

43 

16 

37 

34 

0 

3 

4 

0 

4 

10 

51 

20 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growtii rates for the other platforms. 

Source; Dataquest (October 1992) 



Table 62 
CAD/CAM/CAE/GIS History and Forecast Update 

s* 
s 

a 

6 
S" 

I 
n 
"S 
S. 
§ 

I 

Application: IC Layout 
Region: North America 
Platform: Personal Computer 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

581 

581 

1,183 

1,183 

1988 

575 

575 

1,727 

1,727 

1989 

273 

273 

1,880 

1,880 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

32.7 

5.0 

REVENUE DATA (MUlions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

3 
3 
0 

0 

10 

0 

10 

1 

14 

190 

25.8 

5.3 

3 

3 

0 

0 

2 

0 

2 

0 

5 

-62 

49.0 

3.5 

1 

1 

0 

0 

1 

0 

1 

0 

2 

-60 

1990 

254 

254 

1,868 

1,868 

Dollars) 

24.7 

3.1 

1 

1 

0 

0 

1 

0 

1 

0 

2 

-17 

1991 

403 

403 

1,875 

1,875 

24.7 

2.3 

1 

1 

0 

0 

1 

0 

1 

0 

2 

15 

1992 

440 

440 

1,860 

1,860 

22.2 

2.1 

1 

1 

0 

0 

1 

0 

1 

0 

2 

-1 

1993 

350 

350 

1,800 

1,800 

20.0 

1.9 

1 

1 

0 

0 

1 

0 

1 

0 

1 

-29 

1994 

270 

270 

1,710 

1,710 

18.8 

1.8 

1 

0 

0 

0 

0 

0 

0 

0 

1 

-38 

1995 

210 

210 

1,580 

1,580 

17.9 

17 

0 

0 

0 

0 

0 

0 

0 

0 

1 

-36 

1 

1 

1 

Note: In 1991, seiver was added as a platfonn. This reclassificaaon reduced 1991 growth rates for the other platfonns. 

Source: Dataquest (October 1992) 



Table 63 
CAD/CAM/CAE/GIS Histoiy and Forecast Update 

a 

9 I 
I 
a 
O 
n 
5 

I 
•s 

I 
I 
T) 

I 
g-

Application; 
Region: 
Platform; 

IC Layout 
Europe 
All Platforms 

HAEDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seals 

1987 

1,231 

1,290 

1,896 

2,045 

1988 

1,863 

1,970 

3,706 

3,956 

1989 

2,799 

2,744 

6,359 

6,550 

1990 

2,972 

2,932 

8,948 

9,089 

1991 

3,647 

3,601 

11,876 

11,948 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

30.1 

24.5 

:BEVE^aJE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

27 

19 

3 

5 

37 

5 

31 

8 

73 

73 

60.1 

27.4 

54 

45 

2 

6 

31 

5 

26 

18 

103 

41 

53.0 

19.4 

55 

52 

1 

2 

30 

5 

25 

18 

103 

1 

54.9 

20.5 

63 

59 

1 

2 

31 

6 

25 

26 

120 

16 

52.1 

17.8 

67 

63 

1 

3 

34 

7 

27 

33 

134 

12 

1992 

4,190 

4,190 

14,910 

14,950 

49.7 

14.0 

62 

59 

0 

2 

34 

7 

27 

31 

127 

-5 

1993 

6,130 

6,130 

19,440 

19,440 

47.7 

12.6 

80 

78 

0 

3 

36 

8 

28 

36 

153 

20 

1994 

8,260 

8,260 

25,530 

25,500 

46.3 

11.6 

100 

96 

0 

3 

38 

8 

30 

42 

180 

18. 

1995 

10,470 

10,470 

33,060 

33,040 

45.1 

11.1 

119 

116 

0 

3 

41 

8 

33 

49 

209 

16 

1 

12, 

12, 

41, 

41, 

4 

Note: In 1991, server was added as a platfotni. This reclassification reduced 1991 growth rates for the other platforms, 

Source: Oataquest (October 1992) 



Table 64 
CAD/CAM/CAE/GIS History and ForeCA t̂ tijpdate 

Application: 
Region: 
Platform: 

IC Layout 
Europe 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

S" 
fS 
•g 

f» a 
9 
s 

I 
n 

I 
a 
o 
3 

I 
cr 

I 

HARDWARE SHIPMENT DATA 

CPU ShifMients 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

424 

424 

938 

938 

1,258 

1,258 

2,154 

2,154 

2,352 

2,352 

4,419 

4,419 

2,646 

2,646 

6,855 

6,855 

3,237 

3,237 

9,677 

9,677 

aCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

77.6 

21.7 

:VENUE DATA (Millions of U,S, Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

13 

9 

0 

4 

29 

5 

24 

6 

47 

91 

69.8 

19.1 

28 

23 

0 

5 

27 

5 

22 

10 

65 

37 

54.4 

14.4 

35 

34 

0 

1 

26 

5 

22 

13 

75 

15 

54.9 

16.1 

45 

44 

0 

1 

29 

6 

23 

20 

94 

26 

52.1 

13.3 

46 

45 

0 

2 

32 

7 

25 

25 

104 

11 

3,860 

3,860 

12,780 

12,780 

49.7 

12.0 

50 

48 

0 

2 

33 

7 

25 

27 

109 

5 

5,710 

5,710 

17,290 

17,290 

47.7 

11.0 

67 

65 

0 

2 

34 

8 

26 

32 

133 

21 

7,760 

7,760 

23,270 

23,270 

46.3 

10.4 

84 

82 

0 

2 

36 

8 

28 

37 

157 

18 

9,900 

9,900 

30,630 

30,630 

45.1 

10.0 

103 

100 

0 

2 

38 

8 

31 

43 

184 

17 

11, 

11, 

39, 

39, 

4 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth fates for the other platforms. 

Source: Dataquest (October 1992) 



Table 65 

CAD/CAM/C*B^GIS fflstory and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Europe 

Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

HARDWARE SHIPMENT DATA 

® 

N) 

O 
B 

•§ 

1 
ST 8 

1 
H 
o* 

0 

L 

I 
a s •v 
3 

1 
i 

CPU Shipment 

Unit Shipmems or Seats 

CPU Installed Base 

Installed Seats 

15 

74 

119 

269 

116 

223 

231 

481 

368 

314 

591 

782 

304 

264 

877 

1,018 

tALCULAl^D AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

HEVE^^JE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

236.1 

1,247.5 

12 

7 

3 

1 

7 

0 

6 

2 

20 

26 

244.7 

200.9 

23 

20 

2 

2 

3 

0 

3 

8 

35 

69 

NA 

51.5 

19 

17 

1 

1 

2 

0 

2 

5 

27 

-22 

157.9 

57.5 

17 

15 

1 

1 

2 

0 

2 

6 

25 

-5 

95 

49 

951 

1,023 

90.9 

114.1 

11 

9 

1 

1 

1 

0 

0 

5 

16 

-38 

10 

10 

920 

950 

31.7 

104.4 

1 

1 

0 

0 

0 

0 

0 

1 

2 

-87 

10 

10 

860 

860 

24.4 

93.7 

1 

1 

0 

0 

0 

0 

0 

1 

2 

-11 

10 

10 

740 

710 

.0 

88.8 

1 

1 

0 

0 

0 

0 

0 

1 

2 

-1 

10 

10 

580 

550 

.0 

78.0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

-9 

7 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 66 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Europe 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

® 
I-* 

• o 

S" 
s 
•2 

o 

I 
a 

sr 

I 
I 
§• 
3 

I 
a 
H 
a 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA .0 

Hardware-Only ASP NA NA NA NA 36.5 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

269 

269 

269 

269 

320 

320 

580 

580 

420 

420 

960 

960 

500 

500 

1,350 

1,350 

570 

570 

1,760 

1,760 

2, 

2, 

.0 

33.6 

.0 

30.8 

.0 

29.3 

.0 

28.5 2 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10 

9 

0 

1 

1 

0 

1 

3 

14 

NA 

11 

10 

0 

1 

1 

0 

1 

3 

15 

7 

13 

12 

0 

1 

1 

0 

1 

4 

18 

20 

15 

14 

0 

1 

2 

0 

2 

5 

21 

15 

16 

15 

0 

1 

2 

0 

2 

5 

24 

13 

Note; In 1991, server was added as a platform. This reclassiiication reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 67 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 

Region: 
Platform: 

IC Layout 
Europe 

Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

® 
t-t 

N) 

I 
s 
s 
a 

s 
I 
a 
•V 

c 

a 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 2.8 6.5 33.7 25.0 

Hardware-Only ASP 5.0 4.6 3.7 3.2 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

792 

792 

839 

839 

488 

488 

1,322 

1,322 

78 

78 

1,349 

1,349 

23 

23 

1,217 

1,217 

46 

46 

977 

977 

0 

0 

640 

640 

0 

0 

340 

340 

0 

0 

170 

170 

0 

0 

100 

100 

3 

3 

0 

0 

2 

0 

2 

0 

5 

296 

2 

2 

0 

NA 

1 

0 

1 

NA 

3 

-37 

0 

0 

0 

0 

1 

0 

1 

0 

2 

-42 

0 

0 

0 

0 

0 

NA 

0 

0 

0 

-88 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27 

0 

0 

0 

0 

0 

0 

0 

0 

0 

32 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-8 

25.0 

2.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Note: In 1991, server was added as a platform. This Feclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Tabic 68 
CAD/CAM/CAE/GIS fflstory and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Asia 

All Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

to 

S" 
•§ 

H a 

I 
a 

I 
n 

E-
3 a-
H a 

HAHDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1.069 

1,214 

1,819 

2,328 

1,270 

1,290 

3,037 

3,545 

1,804 

1.913 

4,696 

5.276 

2,940 

2,948 

7,329 

7,840 

3,567 

3,572 

10,310 

10.750 

6,070 

6,090 

15,500 

15,870 

8,210 

8,230 

22,370 

22,660 

10,820 13,820 17 

10,830 13,840 17 

31,220 42,230 55 

31,460 42,410 55 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 148.2 108.4 88.4 62.0 61.8 

Hardware-Only ASP 29.7 22.5 18.0 17.6 15.7 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

57 

39 

10 

8 

38 

23 

14 

9 

104 

44 

49 

34 

I 

13 

62 

21 

41 

17 

128 

23 

52 

45 

1 

7 

67 

21 

46 

18 

137 

7 

73 

66 

0 

7 

78 

18 

61 

19 

170 

25 

77 

70 

0 

7 

99 

16 

83 

24 

199 

17 

100 

94 

0 

6 

112 

12 

100 

32 

244 

23 

119 

113 

0 

6 

130 

12 

118 

41 

289 

19 

141 

135 

0 

6 

153 

11 

142 

51 

345 

19 

169 

163 

0 

6 

173 

10 

163 

61 

404 

17 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growtli rates for tiie otlier platforms. 

Source: Dataquest (October 1992) 

57.4 

13.8 

56.4 

12.6 

547 

11-9 

53.8 

11.4 



Table 69 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platform: 

IC Layout 
Asia 

Technical Workstation 

19871988 1989 1990 1991 1992 1993 1994 1995 1996 

s* 

s 
a 

! 

! 
V. 

s 
I 
H a 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

TXjrnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

BundJed 

Unbundled 

Service Revenue 

Total Faaorjr Revenue 

Increase over Prior Year (%) 

703 

703 

1,259 

1,259 

863 

863 

2,080 

2,080 

1,492 

1,492 

3,461 

3,461 

2,634 

2,634 

5,887 

5,887 

3,176 

3,176 

8,655 

8,655 

E DATA (Thousands of U.S. Dollars) 

129.6 

24.4 

irs) 

29 

24 

0 

4 

29 

19 

10 

6 

63 

41 

148.1 

19.6 

39 

27 

0 

12 

52 

21 

32 

14 

106 

67 

82.9 

14.4 

35 

31 

0 

4 

58 

18 

41 

14 

107 

2 

62.4 

15.9 

59 

53 

0 

6 
70 

16 

54 

16 

145 

35 

63.5 

14.1 

60 

55 

0 

5 

90 

15 

75 

20 

171 

18 

5,550 

5,550 

13,550 

13,550 

60.6 

12.8 

83 

78 

0 

5 

106 

11 

94 

28 

217 

27 

7,580 

7,580 

20,060 

20,060 

58.1 

11.7 

101 

96 

0 

5 

122 

11 

111 

36 

259 

20 

10,030 

10,030 

28,440 

28,440 

56.4 

11.0 

122 

117 

0 

5 

144 

11 

133 

45 

310 

20 

12,860 

12,860 

38,850 

38,850 

55.0 

10.6 

147 

142 

0 

5 

163 

10 

153 

55 

364 

17 

15,990 

15,990 

51,080 

51,080 

53.7 

10.3 

173 

168 

0 

5 

177 

8 

168 

64 

414 

14 

Note; In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platfomis.: 

Source. Dataquest (October 1992) 



Table 70 
CAD/CAM/CAE/GIS History and Forecast Update 

ApplicatfbO;: 
Region: 
Platform; 

IC Layout 
Asia 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

® 

s 

I 
§ 

I 
p. 

I 
I 
1 
I 
S 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seals 

CPU Installed Base 

Installed Seats 

55 

199 

241 

750 

68 

89 

301 

809 

181 

290 

465 

1,045 

<:ALCULATED AVERAGE S^im^Q PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

478.2 

959.6 

^tEVE^^JE DATA (Millions; qf UJS. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue Cnimkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior TRSar (%) 

26 

13 

10 

4 

5 

4 

1 

3 

35 

30 

216.0 

95.1 

7 

5 

1 

1 

8 

0 

8 

3 

17 

-50 

598.6 

43.6 

15 

12 

1 

2 

8 

3 

5 

4 

27 

56 

241 

248 

671 

1,183 

Dollars) 

83.6 

40.1 

12 

11 

0 

1 

8 

1 

6 

3 

23 

-14 

121 

126 

750 

1,191 

76.9 

123.7 

9 

8 

0 

1 

3 

1 

2 

2 

15 

-37 

80 

80 

790 

1,160 

72.7 

109.5 

5 

5 

0 

1 

2 

1 

1 

2 

9 

-39 

80 

80 

800 

1,090 

69.8 

102.3 

5 

4 

0 

1 

2 

1 

1 

2 

8 

-10 

60 

60 

780 

1,020 

66.8 

92.6 

4 

3 

0 

0 

1 

1 

1 

1 

6 

-19 

50 

50 

710 

900 

64.0 

84.8 

3 

2 

0 

0 

1 

0 

1 

1 

5 

-20 

40 

40 

620 

780 

61.3 

77.9 

2 

2 

0 

0 

1 

0 

1 

1 

4 

-16 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 71 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Asia 
Server 

K> 

O 
u 

o 

a 

I 
I 
a 
s 

I 
i 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU In^alled Base 

Installed Seats 

'CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA .0 

Hardware-Only ASP NA NA NA NA 28.0 

î BEVENUE DATA (Millions^ of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5 

5 

0 

0 

5 

0 

5 

1 

12 

NA 

9 

9 

0 

0 

5 

0 

5 

2 

16 

42 

12 

11 

0 

0 

6 

0 

6 

3 

21 

30 

15 

15 

0 

1 

8 

0 

8 

4 

27 

29 

19 

19 

0 

1 

9 

0 

9 

5 

34 

24 

1996 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

184 

184 

184 

184 

360 

360 

540 

540 

510 

510 

1,010 

1,010 

690 

690 

1,600 

1,600 

890 

890 

2,320 

2,320 

1,120 

1,120 

3,120 

3,120 

.0 

25.5 

.0 

23.4 

.0 

22.3 

.0 

21.6 

.0 

21,2 

24 

23 

0 

1 

11 

0 

11 

7 

41 

21 

Note: In 19?1. server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms, 

Source; Dataquest (October 1992) 



Table 72 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platform: 

IC Layout 
Asia 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

@ 

Is) 

S" 
g 1 
sa 

1 
1 
f 
1 
1 
e 

1 5 
o 1 
a 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

311 

311 

318 

318 

339 

339 

656 

656 

132 

132 

770 

770 

GALCULATTD AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

15.1 

5.0 

|̂EEVE f̂UE DATA (MUlions: of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue Cltoikey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

2 

2 

0 

0 

4 

1 

3 

0 

6 

651 

18.3 

5.1 

3 

3 

0 

0 

2 

1 

1 

0 

5 

-11 

20.1 

4.4 

2 

2 

0 

0 

0 

0 

0 

0 

2 

-53 

65 

65 

770 

770 

Dollars) 

27.2 

NA 

2 

2 

0 

0 

0 

NA 

0 

0 

2 

-11 

87 

87 

721 

721 

27.0 

2.2 

2 

2 

0 

0 

0 

0 

0 

0 

2 

12 

80 

90 

630 

630 

24.1 

.0 

2 

2 

0 

0 

0 

0 

0 

0 

2 

-8 

50 

60 

500 

500 

21.6 

.0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

-42 

40 

60 

410 

410 

20.3 

.0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

-22 

30 

40 

340 

340 

19-3 

.0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

-36 

10 

20 

290 

290 

18.9 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-63 

Note: In 1991, server was added as a platform. This redassificalion reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 73 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Rest of World 
All Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

« 
D 

1 
s 
& 

s 
I 
I 
n I 
I 
•B 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 60.7 86.8 47.5 31.7 39.2 

Hardware-Only ASP 35.1 37.5 17.2 19.1 14.8 

REVE^aJE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Tota! Faaory Revenue 

Increase over Prior Year (%) 

68 

72 

60 

63 

74 

84 

229 

242 

103 

105 

320 

333 

177 

177 

468 

481 

210 

210 

634 

646 

220 

220 

780 

790 

260 

260 

970 

970 

320 

320 

1,170 

1,180 

380 

380 

1,410 

1,410 

450 

450 

1,670 

1,670 

46.5 

11.6 

227 

10.5 

21.7 

9.8 

21.3 

9.3 

21.3 

8.9 

2 

2 

0 

0 

0 

0 

0 

0 

3 

-58 

3 

2 

0 

0 

0 

0 

0 

1 

4 

34 

2 

2 

0 

0 

1 

0 

1 

1 

3 

-20 

3 

3 

0 

0 

0 

NA 

0 

1 

4 

31 

3 

3 

0 

0 

0 

0 

0 

1 

4 

-1 

3 

2 

0 

0 

0 

0 

0 

1 

4 

-10 

3 

3 

0 

0 

1 

0 

1 

1 

5 

21 

3 

3 

0 

0 

2 

0 

2 

1 

6 

32 

4 

3 

0 

0 

3 

0 

3 

2 

9 

44 

4 

4 

0 

0 

7 

0 

7 

3 

14 

56 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 74 
CAD/CAM/CAE/GIS History and Forecast Update 

@ 
I-* 

« 
S) 

S" 
•g 
ft 

1 
ft a 

5 
K 

I 
n 
§• 
o 

I 
cr 

i 

Application: IC Layout 
Region: Rest of World 
Platform: Technical Workstation 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 9 

Unit Shipments or Seats 9 

CPU Installed Base 81 

Installed Seats 81 

1988 

45 

45 

121 

121 

1989 

85 

85 

198 

198 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S 

Turnkey ASP 53.9 

Hardware-Only ASP 336 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 0 

CPU Revenue 0 

Terminal Revenue 0 

Peripheral Revenue Cftimkey) 0 

Software Revenue 0 

Bundled 0 

Unbundled 0 

Service Revenue 0 

TotaJ Factory Revenue 1 

increase over Prior Year 0 0 -79 

77.4 

19.4 

1 

1 

0 

0 

0 

0 

0 

0 

1 

155 

38.3 

6.7 

1 

1 

0 

0 

1 

0 

1 

0 

2 

9 

1990 

155 

155 

336 

336 

Dollars) 

35.1 

12.7 

2 

2 

0 

0 

0 

NA 

0 

0 

3 

56 

1991 

178 

178 

491 

491 

41.7 

9.8 

2 

2 

0 

0 

0 

0 

0 

0 

2 

-7 

1992 

190 

190 

630 

630 

39.8 

8.9 

2 

2 

0 

0 

0 

0 

0 

0 

3 

9 

1993 

230 

230 

810 

810 

38.2 

8.2 

2 

2 

0 

0 

1 

0 

1 

1 

3 

29 

1994 

270 

270 

1,000 

1,000 

37.0 

7.7 

2 

2 

0 

0 

2 

0 

2 

1 

5 

41 

1995 

330 

330 

1,210 

1,210 

36.1 

7.4 

2 

2 

0 

0 

3 

0 

3 

1 

7 

54 

1996 

390 

390 

1,440 

1,440 

35.3 

7,2 

3 

3 

0 

0 

7 

0 

7 

2 

12 

66 

Note: In 1991, servo- WM added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 75 
CAD/CAM/CAE/GIS Hlstoty and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Rest of World 
Host-De pendent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

Is) 

I 
i 
1 
s 
a 
O 
r> 

5 
n I 
I 
t) 

3 
I I 

4 
8 

24 

27 

4 

15 

27 

40 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 187.5 208.3 529.4 NA 

Hardware-Oniy ASP 452.5 441.3 78.4 65.1 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

14 

16 

41 

53 

21 

22 

59 
72 

7 

7 

63 

75 

0 

0 

60 

70 

0 

0 

60 

70 

0 

0 

60 

60 

0 

0 

50 

50 

10 

0 

50 

50 

2 

1 

0 

0 

0 

0 

0 

0 

2 

-53 

2 

1 

0 

0 

0 

NA 

0 

1 

2 

14 

1 

1 

0 

0 

0 

NA 

0 

0 

2 

-37 

1 

1 

0 

0 

0 

NA 

0 

0 

2 

13 

1 

1 

0 

0 

0 

0 

0 

0 

1 

-31 

0 

0 

0 

0 

0 

0 

0 

0 

1 

-52 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

.0 

125.0 

.0 

113.8 

.0 

104.5 

.0 

95.8 

.0 

87.7 

.0 

80.7 

Note: In 1991, server was added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 76 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

IC Layout 
Rest of TJPorid 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

@ 

HARDWARE SHIPMENT DATA 

CPU Shipments 

• Unit Shipments or Seats 

CPU Installed Base 

In.fflalled Seats 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

26 

26 

26 

26 

30 

30 

50 

50 

30 

30 

80 

80 

40 

40 

110 

110 

50 

50 

140 

140 

60 

60 

180 

180 

ft o. 

I 

I 
n 

I 
I 
tr 

C^CULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA .0 

Hardware-Only ASP NA NA NA NA 19.2 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue C3^rnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaoty Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

0 

0 

0 

0 

0 

0 

0 

1 

NA 

.0 

17.5 

.0 

16.0 

.0 

15.2 

.0 

14.8 

.0 

14.5 

0 

0 

0 

0 

0 

0 

0 

0 

1 

-1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

9 

1 

1 

0 

0 

0 

0 

0 

0 

1 

16 

1 

1 

0 

0 

0 

0 

0 

0 

1 

16 

1 

1 

0 

0 

0 

0 

0 

0 

1 

18 

Note: In 1991, server was added as a platform. This reclassiAcation reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 77 
CAD/CAM/CAE/GIS History and Forecast Update 

Application; 
Region; 
Platform: 

IC Layout 
Rest of World 
Persotial Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

v8 

I 
I 
a 
Q. 

s 

I 
t 
c n 
B. 

§ 

I 
g-

i 

55 

55 

55 

55 

25 

25 

80 

80 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATIED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA 25.1 

Hardware-Only ASP 4.9 6.0 5.5 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Inaease over Prior Year (%) 

4 

4 

82 

82 

NA 

NA 

72 

72 

0 

0 

54 

54 

0 

0 

30 

30 

0 

0 

20 

20 

0 

0 

10 

10 

0 

0 

0 

0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

. 

. 

0 

0 

0 

NA 

0 

NA 

0 

NA 

0 

NA 

0 

0 

0 

NA 

0 

NA 

0 

NA 

0 

-49 

0 

0 

0 

0 

0 

0 

0 

NA 

0 

-44 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

-100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Note: In 1991, senrer was added as a platfonn< This redassiftcation reduced 1991 growth rates for the other platforms. 

Source Dataquest (October 1992) 



Table 78 
CAD/CAM/CAE/GK History and Forecast Update 

^plication: 
Region: 
Platform: 

PCB/Hybrid/MCM 
Worldwide 
All Platforms 

1987 1988 1989 1990 1991 1992 199? 1994 1995 1996 

s* 
>o 
c n 

I 
n a 

sr 
a 
•O I 
I 
I 
g: 
H a 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Onfy ASP 

;jiEVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 
Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

21,096 

22,947 

38,701 

45,080 

29,252 

30,614 

66,470 

73,879 

25,765 

27,677 

88,404 

97,212 

28,283 

30,156 

108,327 

118,250 

34,534 

36,368 

128,941 

139,648 

::E DATA (Thousands of U.S. Dollars) 

74.2 

11.2 

ars) 

427 

292 

69 
66 
267 

125 

142 

110 

804 

24 

80.9 

10.6 

538 

412 

40 

87 

295 

151 

145 

133 

967 

20 

55.9 

16.7 

574 

466 

44 

64 

304 

181 

124 

146 

1,025 

6 

56.8 

15.5 

587 

480 

43 

64 

328 

179 

149 

176 

1,091 

6 

50.1 

12.4 

573 

444 

41 

88 

328 

136 

192 

186 

1,087 

-0 

35,520 

37,110 

145,380 

156,450 

47.7 

119 

544 

424 

38 

82 

338 

121 

217 

204 

1,086 

-0 

38,980 

40,290 

161,830 

172,880 

49.4 

11.5 

555 

448 

32 

75 

348 

105 

243 

236 

1,139 

5 

45,140 

46,080 

181,760 

192,440 

51.8 

11.1 

609 

505 

25 

79 

382 

105 

277 

276 

1,267 

11 

51,540 

52,l60 

204,700 

214,550 

54.9 

10.9 

674 

572 

17 

85 

425 

108 

317 

321 

1,420 

12 

58,990 

59,320 

232,010 

240,750 

57.0 

10.8 

745 

649 

10 

87 

466 

107 

360 

373 

1,585 

12 

Note: In 1991, server was added as a platform. Tills reclassification reduced 1991 growth rates for the other platforms. 

Source: OaUquest (October 1992) 



Table 79 
CAD/CAM/CAE/GIS History and Forecast Update 

® 
h-i 

to 

D w 

§ 

a 

5 

I 
*o 

I 
a I 

Application: PCB/Hybrid/MCM 
Region; Worldwide 
Platform; Technical Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

3,809 

3,809 

9,160 

9,l60 

1988 

6,640 

6,640 

15,339 

15,339 

19S9 

12,671 

12,671 

27,109 

27,109 

1990 

13,933 

13,933 

39,273 

39,273 

1991 

15,286 

15,286 

51,559 

51,559 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

93.8 

23.9 

REVEhRJE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

BundSed 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

179 

138 

0 

41 

154 

88 

66 

59 

391 

41 

79.5 

20.6 

245 

188 

0 

57 

193 

111 

82 

78 

516 

32 

62.2 

15.2 

316 

269 

0 

48 

231 

158 

73 

95 

642 

24 

61.0 

15.4 

333 

288 

0 

45 

257 

155 

102 

125 

715 

11 

64.0 

13.0 

319 

255 

0 

65 

261 

115 

146 

129 

709 

-1 

1992 

17,260 

17,260 

64,010 

64,010 

62.6 

11.7 

310 

249 

0 

61 

273 

103 

170 

145 

728 

3 

1993 

22,320 

22,320 

79,400 

79,400 

60.7 

10.9 

338 

280 

0 

58 

288 

91 

197 

174 

801 

10 

1994 

29,520 

29,520 

99,640 

99,640 

60.0 

10.3 

403 

339 

0 

64 

328 

94 

234 

212 

943 

18 

1995 

37,450 

37,450 

124,460 

124,460 

59.8 

9 9 

477 

406 

0 

71 

376 

99 

276 

255 

1,108 

18 

199 

46,45 

46,45 

156,00 

156,00 

59. 

9. 

55 

47 

7 

42 

10 

32 

30 

1,27 

1 

Note: In 1991, server was added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Ditaquest (Oclober 1992) 



Table 80 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

PCB/Hybrid/itfCM 
Worldwide 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

@ 

to 

5* 
K 1 
1 
8 

i 
1 
1 
? 
f 
s" 
a 

CPU Shipments 

Unit Shipments or Seats 

CPU InsuUed Base 

Installed Seats 

380 

2,232 

2,158 

8,537 

579 

1,941 

2,585 

9,995 

1,499 

3,412 

3,865 

12,672 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

HardwareOnly ASP 

338.7 

1,608.3 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

165 

75 

69 
21 

46 

29 

17 

43 

254 

-5 

463.2 

264.8 

171 

111 

40 

20 

46 

36 

10 

46 

262 

3 

469.7 

102.6 

183 

126 

44 

13 

26 

20 

6 

44 

253 

-3 

1,476 

3,350 

5,022 

14,944 

Dollars) 

174.7 

116.9 

173 

119 

43 

11 

23 

19 

4 

43 

239 

-6 

812 

2,646 

5,449 

16,156 

140.7 

185.2 

123 

75 

41 

7 

15 

14 

1 

33 

171 

-28 

760 

2,340 

5,780 

16,850 

130.0 

170.8 

109 

66 

38 

6 

11 

10 

1 

31 

151 

-11 

650 

1,960 

5.920 

16,970 

135.2 

157.2 

91 

54 

32 

4 

8 

8 

1 

27 

126 

-17 

530 

1,480 

5,780 

16,460 

121.7 

143.9 

69 

41 

25 

3 

6 

5 

1 

20 

95 

-25 

400 

1,010 

5,320 

15,170 

100.4 

132.3 

47 

28 

17 

2 

4 

3 

1 

14 

64 

-33 

260 

590 

4,700 

13,440 

78.9 

121.4 

27 

16 

10 

3 

-4 

Note: In 1991, server was added as a platform. This leclassUication reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 81 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platform; 

PCB/Hybrid/MCM 
Worldwide 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

o 
u 

•i 

I 
S 
a o 

sr I 
I 
n a. 

I 
s. 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 97.2 

Hardware-Only ASP NA NA NA NA 36.8 

REVENUE DATA (Millions of U.S. Dollars) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1,032 

1,032 

1,032 

1,032 

1,410 

1,410 

2,380 

2,380 

2,210 

2,210 

4,440 

4,440 

3,220 

3,220 

7,210 

7,210 

4,210 

4,210 

10,670 

10,670 

5,220 

5,220 

14,410 

14,410 

89.4 

32.3 

807 

29.2 

73.9 

27.5 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

40 

36 

0 

4 

3 

3 

0 

14 

57 

NA 

48 

44 

0 

4 

4 

3 

0 

17 

68 

21 

67 

62 

0 

6 

4 

4 

0 

25 

96 

40 

91 

84 

0 

7 

5 

4 

1 

34 

130 

36 

68.4 

26.8 

116 

107 

0 

9 

5 

5 

1 

44 

165 

27 

63.7 

26.7 

142 

132 

0 

10 

6 

5 

1 

56 

204 

23 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 82 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platform: 

PCB/Hybr!d/MCM 
Worldwide 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

S" 

n 
o 

I 
a 
O 
n 

I 
I 
I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

16,906 

16,906 

27,383 

27,383 

22,033 

22,033 

48,545 

48,545 

11,594 

11,594 

57,430 

57,430 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

11.0 

4.6 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminai Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

84 

79 

0 

4 

67 

8 

59 

9 

159 

53 

10.7 

5.4 

123 

112 

0 

11 

57 

4 

53 

9 

189 

19 

12.3 

5.4 

75 

71 

0 

4 

47 

3 

44 

8 

130 

-31 

12,873 

12,873 

64,033 

64,033 

Dollars) 

16.1 

5.3 

81 

73 

0 

8 

48 

4 

44 

8 

137 

6 

17,404 

17,404 

70,901 

70,901 

11.2 

4.5 

91 

78 

0 

13 

49 

4 

44 

11 

150 

10 

16,090 

16,090 

73,210 

73,210 

10.6 

4.1 

77 

66 

0 

11 

50 

4 

46 

11 

138 

-8 

13,800 

13,800 

72,080 

72,080 

9.0 

3.8 

58 

51 

0 

7 

47 

3 

44 

10 

115 

-17 

11,860 

11,860 

69,130 

69,130 

8.4 

3.6 

46 

41 

0 

5 

44 

2 

42 

9 

99 

-14 

9,490 

9,490 

64,250 

64,250 

8.0 

3.5 

34 

31 

0 

3 

40 

1 

39 

8 

83 

-17 

7,060 

7,060 

56,910 

56,910 

7.7 

3.3 

24 

22 

0 

2 

36 

0 

35 

7 

67 

-20 

Note: In 1991, server was added as a platfonn. This reclassification reduced 1991 growtli fates for tile otiier platforms. 

Source: Dataquest (Octotjer 1992) 



Table 83 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

PCB/Hybrid/MCM 
North America 
All Platforms 

g 

I 
I a 
o 
S" 

n 
X) 

I 
n a. 

s 

i 
H 
a 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMEN!i* DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

8,857 14,686 

9,698 15,070 

17,893 31,733 

21,155 35,076 

10,621 

11,315 

40,372 

44,002 

11,407 

12,323 

47,752 

51,815 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 75.5 89.4 60.4 56.3 

Hardware^nly ASP 9-5 9-3 16.1 157 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

13,761 

14,652 

54,897 

59,303 

50.6 

12.4 

15,140 

16,010 

61,190 

65,980 

44.4 

12.2 

15,700 

16,370 

66,890 

71,800 

41.6 

12.0 

16,350 

16,760 

72,320 

77,120 

39.9 

11.8 

16,930 17,670 

17,150 17,760 

77,370 82,070 

81,790 85,910 

38.9 

11.8 

38.0 

11.8 

128 

88 

24 

16 

75 

22 

52 

38 

241 

2 

191 

158 

9 

24 

94 

36 

58 

46 

331 

37 

196 

163 

18 

16 

85 

38 

47 

54 

335 

1 

204 

168 

22 

14 

98 

41 

57 

71 

373 

12 

193 

157 

21 

15 

90 

26 

64 

75 

357 

-4 

197 

162 

21 

14 

87 

17 

70 

87 

370 

4 

199 

169 

17 

14 

89 

16 

73 

101 

390 

5 

203 

178 

11 

14 

99 

14 

84 

117 

419 

7 

208 

188 

6 

14 

110 

12 

99 

134 

452 

8 

215 

198 

2 

15 

126 

10 

116 

151 

491 

9 

Note: In 1991, server was added as a platform. This reclassiAcation reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 84 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

PCB/Hybrid/MCM 
North America 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

ro 

s 

I 
l -» 

1 - ^ 

R 
O 

i 

I 
I 
n 

I 
I 
" I 

i: 
cr 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1,327 

1,327 

4,010 

4,010 

2,599 

2,599 

6,380 

6,380 

4,810 

4,810 

10,727 

10,727 

5,471 

5,471 

15,432 

15,432 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

HardwareOnly ASP 

74.4 

22.9 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

48 

37 

0 

10 

34 

17 

18 

19 

100 

5 

76.5 

20.8 

82 

62 

0 

19 

57 

31 

26 

26 

165 

64 

54.5 

15.5 

93 

82 

0 

11 

58 

35 

24 

33 

185 

12 

51.5 

14.8 

100 

90 

0 

9 

75 

37 

38 

49 

224 

21 

6,099 

6,099 

20,229 

20,229 

48.2 

12.2 

92 

82 

0 

10 

68 

23 

45 

51 

210 

-6 

7,160 

7,160 

25,460 

25,460 

46.0 

11.1 

91 

83 

0 

8 

65 

15 

50 

60 

217 

3 

8,620 

8,620 

31,430 

31,430 

44.1 

10.2 

99 

91 

0 

8 

70 

14 

56 

73 

242 

11 

10,210 

10,210 

37,960 

37,960 

42.8 

9.6 

107 

99 

0 

8 

81 

13 

68 

86 

274 

13 

11,690 

11,690 

44,710 

44,710 

41.8 

9.2 

115 

107 

0 

8 

93 

10 

83 

100 

309 

13 

13,210 

13,210 

52,060 

52,060 

40.8 

9.0 

124 

116 

0 

8 

110 

8 

102 

115 

349 

13 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 85 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Plaifonn: 

PCB/Hybrid/MCM 
North America 
H&js&DependiWt 

1987 1988 1989 1990 1?91 1992 1993 1994 1995^ 1996 

HARDWARE SHIPMENT DATA 

@ 
t-* 
KJ 

D 
B 

3* 
8 

i 
a. 

1 
i <9 

1 
n S 
>0 

3 
g 
^ 

CPU Shipments 

Unit Shipments or SiSats 

CPU Installed Base 

Installed Seats 

74 

915 

939 

4,201 

211 

595 

1,028 

4,371 

753 

1,447 

1,636 

5,266 

607 

1,523 

2,072 

6,135 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

IffiVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

353.5 

5,497.2 

49 

21 

24 

5 
13 

4 

8 

17 

79 

-16 

284.5 

267.4 

53 

40 

9 

4 

8 

4 

4 

16 

77 

-2 

296.2 

95.0 

76 

54 

18 

4 

6 

3 

3 

18 

101 

30 

344.3 

117.9 

76 

51 

22 

4 

6 

4 

2 

19 

100 

-0 

267 

1,158 

2,167 

6,574 

357.6 

193.8 

53 

30 

21 

2 

3 

2 

1 

14 

69 
-31 

300 

1,160 

2,290 

7,080 

341.6 

176.4 

53 

29 

21 

2 

1 

1 

0 

13 

67 

-3 

250 

920 

2,330 

7,240 

327.6 

162.0 

41 

23 

17 

1 

0 

0 

0 

11 

52 

-22 

180 

590 

2,220 

7,020 

313.9 

148.5 

26 

14 

11 

1 

0 

0 

0 

7 

33 

-37 

100 

320 

1,950 

6,370 

300.7 

135.9 

14 

8 

6 
0 

0 

0 

0 

4 

18 

-46 

50 

14 

1,630 

5,480 

288. 

125. 

-5 

NoCe: In 1991, server was added as a platform. This reclassiflcation reduced 1991 growth rates for the other platforms, 

Source: DaUquest (OctoJ)er 1992) 



Table S6 
CAD/CAM/dk /̂SGatS History and Forecast Update 

Application: 
Region; 
Platform: 

PCB/Hybrid/MCM 
North America 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

:« 
N) 

S" 
s 
"g 

I 
ft 

a 
O 
n 

5 

n 
•V 

I 
o c. 
§ 

i 
O" 

I 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

DATA (Thousands of U.S 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

549 

549 

549 

549 

. Dollars) 

NA 

NA 

55.9 

33.3 

840 

840 

1,350 

1,350 

53.4 

30.3 

1,400 

1,400 

2,660 

2,660 

51.2 

27.8 

2,100 

2,100 

4,510 

4,510 

49.1 

26.4 

2,720 

2,720 

6,770 

6,770 

47.0 

25.6 

3,210 

3,210 

9,080 

9,080 

45.1 

25.1 

HARDWARE SMPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

Note: In 1991, server was added as a platform. This redassiflcation redticed 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

18 

17 

0 

1 

1 

1 

0 

7 

26 

NA 

26 

24 

0 

2 

1 

1 

0 

10 

36 

41 

39 

36 

0 

3 
1 

1 

0 

15 

55 

54 

56 

52 

0 

4 

1 

1 

0 

22 

79 

42 

70 

65 

0 

5 

2 

2 

0 

28 

100 

26 

81 

75 

0 

6 

2 

2 

0 

32 

116 

16 



Table 87 
CAD/CAM/CAE/GIS History and Forecast Update 

M 

D 
B 

§ 

s 
n a 

i? 
I 
I 
I 
n 
B. 

I 

Application: PCB/Hybrid/MCM 
Region: North America 
Platform: Personal 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Computer 

1987 

7,456 

7,456 

12,944 

12,944 

1988 

11,877 

11,877 

24,325 

24,325 

1989 

5,058 

5,058 

28,009 

28,009 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-OnJy ASP 

11.9 

4.1 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

31 

31 

0 

0 

28 

1 

26 

3 

61 

33 

320.0 

4.5 

56 

55 

0 

0 

29 

1 

28 

4 

89 

44 

12.9 

5.3 

27 

26 

0 

0 

20 

0 

20 

2 

49 

-45 

1990 

5,329 

5,329 

30,249 

30,249 

Dollars) 

17.1 

5.2 

28 

27 

0 

1 

17 

0 

17 

2 

48 

-2 

1991 

6,845 

6,845 

31,952 

31,952 

13.6 

4.3 

30 

28 

0 

2 

19 

0 

18 

3 

52 

7 

1992 

6,840 

6,840 

32,090 

32,090 

12.2 

4.0 

28 

26 

0 

2 

19 

0 

19 

3 

51 

-3 

1993 

5,430 

5,430 

30,470 

30,470 

11.0 

3.6 

20 

19 

0 

1 

17 

0 

17 

3 

40 

-20 

1994 

3,870 

3,870 

27,630 

27,630 

10.4 

3.4 

14 

13 

0 

1 

16 

0 

16 

3 

33 

-19 

1995 

2,400 

2,400 

23,940 

23,940 

9.8 

3.3 

8 

7 

0 

1 

15 

0 

15 

2 

26 

-21 

199 

1,21 

1,21 

19,29 

19,29 

9 

3 

1 

1 

2 

-2 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platfonns, 

Source: Dataquest (October 1992) 



Table 88 
CAD/CAM/CAE/GIS History and Forecast Update 

@ 
t-k 

K> 

S' 
B 
•g 
r> 
R 

I 
f? a 
5 

I 

o 

I cr 

Application; PCB/Hybrid/MCM 
Region: Europe 
Platform: All Platfornns 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

7,493 

7,867 

12,994 

14,173 

1988 

8,798 

9,162 

21,382 

22,934 

1989 

8,511 

9,196 

28,744 

30,962 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

44.4 

10.4 

REVENUE DATA (Millions JS* U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue O&imkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

120 

91 

17 

13 

113 

38 

75 

43 

275 

30 

48.2 

12.7 

163 

142 

8 

13 

95 

34 

61 

47 

305 

11 

49.6 

17.5 

182 

159 

17 

6 

95 

45 

50 

57 

335 

10 

1990 

9,293 

9,831 

35,230 

37,904 

Dollars) 

53.3 

15.3 

177 

156 

14 

8 

99 

43 

56 

68 

344 

3 

1991 

11,315 

11,864 

42,054 

45,099 

46.1 

12.1 

162 

138 

13 

11 

86 

25 

60 

67 

315 

-9 

1992 

9,370 

9,750 

45,120 

48,220 

40.3 

11.4 

126 

107 

10 

9 

87 

23 

65 

67 

281 

-11 

1993 

10,270 

10,590 

48,020 

51,130 

49.9 

10.8 

125 

111 

9 

5 

88 

16 

72 

77 

290 

3 

1994 

12,420 

12,660 

52,280 

55,280 

49.0 

10.3 

138 

126 

7 

4 

91 

12 

79 

89 

318 

9 

1995 

15,210 

15,360 

58,450 

61,160 

48.1 

10.2 

162 

153 

5 

3 

94 

9 

85 

103 

359 

13 

1996 

19,670 

19,740 

68,610 

70,970 

47. 

10.4 

209 

204 

10 

96 

12 

43 

2 

Note: In 1991, server was added as a platfomi. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 89 
CAD/CAM/CAE/GIS History and Forecast Update 

h j 

D 

I 

I 
a 

s 

I 
! 
a. 
§ 
•o 
3 

I 
S' a 

Appiication: 
Region: 
Platform: 

PCB/Hybrid/IVICM 
Europ>e 
Technical Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

1,317 

1,317 

3,203 

3,203 

1988 

2,246 

2,246 

5,270 

5,270 

1989 

3,842 

3,842 

8,841 

8,841 

1990 

3,958 

3,958 

12,128 

12,128 

1991 

4,123 

4,123 

15,325 

15,325 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

72.1 

24.1 

REVENUE DATA CMilUons of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

51 

43 

0 

8 

72 

32 

39 

24 

146 

13 

65.1 

21.5 

78 

70 

0 

8 

68 

28 

39 

30 

176 

20 

60.8 

15.0 

92 

91 

0 

1 

70 

40 

30 

39 

201 

15 

54.1 

16.3 

88 

88 

0 

0 

73 

38 

36 

49 

210 

5 

53.2 

13.4 

70 

69 

0 

0 

63 

20 

44 

46 

179 

-15 

1992 

3,660 

3,660 

17,360 

17,360 

50.8 

12.2 

54 

54 

0 

0 

64 

17 

47 

48 

166 

-7 

1993 

5,080 

5,080 

20,290 

20,290 

48.7 

11.2 

63 

63 

0 

0 

65 

12 

53 

58 

186 

12 

1994 

7,300 

7,300 

24,860 

24,860 

47.3 

10.5 

82 

82 

0 

0 

70 

9 

61 

71 

223 

20 

1995 

10,700 

10,700 

32,060 

32,060 

46.2 

10.1 

112 

112 

0 

0 

77 

7 

70 

86 

276 

24 

199 

16,03 

16,03 

44,25 

44,25 

45. 

9. 

16 

16 

9 

8 

10 

36 

3 

Note: In 1991, server was added as a platform. This leclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 90 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platform: 

PCB/Hybrid/MCM 
Europe 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

® 

I 
a 

? 

n •v 

I 
•fl I cr 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipinents or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 1 

REVENUE DATA (Millions of V£. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue CHimkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

62 

436 

334 

1,514 

127 

491 

443 

1,995 

493 

1,177 

908 

3,126 

429 

967 

1,279 

3,953 

VTA (Thousands of U.S. Dollars) 

378.4 

766.4 

39 

20 

17 

3 

11 

4 

7 

14 

64 
47 

441.7 

370.0 

46 

35 

8 

4 

7 

4 

3 

14 

67 

4 

588.7 

116.6 

66 
46 
17 

3 

6 

4 

2 

16 

88 

32 

407.9 

121.2 

58 

42 

14 

3 

6 

5 

1 

16 

80 

-9 

228 

777 

1,454 

4,499 

457.2 

166.5 

42 

27 

13 

2 

4 

4 

0 

13 

59 

-26 

180 

570 

1,570 

4,680 

436.4 

152.6 

32 

20 

10 

2 

4 

4 

0 

12 

47 

-20 

180 

510 

1,630 

4,740 

419.3 

140.5 

28 

18 

9 

1 

4 

4 

0 

11 

42 

-11 

160 

400 

1,620 

4,620 

401.7 

1292 

23 

15 

7 

1 

2 

2 

0 

8 

33 

-21 

120 

260 

1,490 

4,200 

387.3 

118.7 

15 

9 

5 

1 

1 

1 

0 

5 

21 

-37 

7 

13 

1,32 

3,68 

386. 

109. 

1 

-5 

Note: In 1991, server was added as a platfotm. This reclassification reduced 1991 growtli rates for the other platforms. 

Source: Dataquest (October 1992) 
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Table 91 

CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

PCB/Hybrid/MCM 
Europe 
Server 

1987 1988 1989 1990 1991 1992 1995 1994 1995 
HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 70,3 

Hardware-Only ASP NA NA NA NA 47.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

282 

282 

282 

282 

260 

260 

530 

530 

330 

330 

820 

820 

400 

400 

1,120 

1,120 

550 

550 

1,540 

1,540 

9 

9 

2,1 

2,1 

69.4 

42.7 

67.8 

39-3 

64,3 

37,3 

61.8 

36.1 

59 

35 

REVENUE DATA (Millions iiK U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Teraitnal Revenue 

Peripheral Revenue ^Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Totai Faaory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

13 

12 

0 

1 

0 

0 

0 

5 

19 

NA 

11 

10 

0 

1 

1 

1 

0 

5 

16 

-13 

13 

12 

0 

1 

1 

1 

0 

5 

19 

15 

15 

14 

0 

1 

1 

1 

0 

6 
22 

17 

20 

19 

0 

1 

1 

1 

0 

8 

29 

33 

NoCe; In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms; 

Source: DaUquest (October 1992) 



Table 92 

CAD/CAM/CM/iM History and Forecast Update 

Application: 
Region; 
Platform: 

PCB/Hybrid/MCM 
Europe 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

® 

S" 

R o 

I 
H a 
9 
s 

I 
•3 I 
§• 
9 

I 
a-

I 

HARDTJFARE SHIP^4ENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

6,114 

6,114 

9,456 

9,456 

6,425 

6,425 

15,669 

15,669 

4,176 

4,176 

18,995 

18,995 

:E D A T A (Thousands of U.S 

7.1 

4.7 

ars) 

30 

28 

0 

2 

30 

2 

29 

5 

65 

65 

7.9 

5.9 

38 

37 

0 

1 

21 

2 

19 

4 

63 

-4 

7.4 

5.6 

24 

22 

0 

1 

19 

1 

18 

3 

45 

-28 

4,906 

4,906 

21,823 

21,823 

Dollars) 

17.4 

5.5 

31 

26 

0 

5 

20 

1 

20 

3 

54 

19 

6,682 

6,682 

24,992 

24,992 

14.9 

4.8 

37 

30 

0 

7 

17 

1 

17 

4 

58 

7 

5,270 

5,260 

25,660 

25,660 

14,2 

4.4 

29 

22 

0 

7 

19 

1 

17 

4 

51 

-12 

4,680 

4,680 

25,270 

25,270 

13.0 

4.0 

21 

18 

0 

3 

19 

1 

18 

4 

43 

-16 

4,550 

4,550 

24,670 

24,670 

12.4 

3.8 

18 

16 

0 

2 

18 

0 

17 

4 

39 

-8 

3,840 

3,840 

23,350 

23,350 

12.0 

3.6 

14 

13 

0 

1 

15 

0 

15 

3 

33 

-17 

2,67 

2,67 

20,86 

20,86 

14 

3 

-

No«e: In 1991, sercer was added as a platfornh This reclassUicatiOfi reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 93 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: PCB/Hybrid/MCM 
Region: Asia 
Platfortn: All Platforms 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

4,380 

4.973 

7,121 

9.002 

1988 

5,482 

6,061 

12,400 

14,837 

1989 

6,240 

6,713 

18,010 

20,838 

CALCULATED AVERAGE SELLING PBJCE DATA (Thousands of U.S 

Turnkey ASP 

Hardware-Only ASP 

118.9 

17.0 

REVENUE DATA (Millions of U.S. iisaiars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

172 

108 

27 

37 

78 

64 

13 

29 

278 

51 

118.2 

11.5 

179 

107 

22 

50 

104 

80 

24 

38 

321 

15 

57.9 

17.2 

189 

138 

8 

43 

124 

97 

27 

33 

346 

8 

1990 

7,090 

7,421 

23,714 

26,687 

Dollars) 

58.7 

15.1 

196 

149 

6 

41 

129 

94 

35 

36 

360 

4 

1991 

8,755 

9,060 

29,869 

32,835 

51.2 

13.0 

209 

142 

5 

61 

151 

85 

66 

42 

402 

11 

1992 

10,140 

10,390 

36,380 

39,180 

50.8 

11.8 

210 

147 

5 

59 

161 

80 

81 

47 

419 

4 

1993 

11,770 

11,990 

43,330 

45,940 

51.1 

11.6 

215 

156 

5 

54 

168 

73 

96 

53 

437 

4 

1994 

14,620 

14,820 

52,250 

54,650 

54.8 

11.2 

249 

185 

5 

59 

190 

78 

112 

65 

504 

15 

1995 

17.000 

17,180 

62,130 

64,340 

58.6 

10.9 

280 

210 

4 

66 

213 

86 

126 

77 

570 

13 

199 

18,4 

18,5 

72,1 

74,2 

60 

10 

2 

2 

2 

1 

6 

@ 

R 
d; 

J 
s 
a 

s. 
s 

I 
I 

Note^ In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 94 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region: 
Platform: 

PCB/Hybrid/JVlOVl 
Asia 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

K) 

s 

H a 
9 
5 

I 
I 
I 
I 
o-

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments Of Seats 

CPU Installed Base 

Installed Seats 

1,132 

1,132 

1,789 

1,789 

1,730 

1,730 

3,474 

3,474 

3,912 

3,912 

7,235 

7,235 

4,343 

4,343 

11,276 

11,276 

4,884 

4,884 

15,428 

15,428 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

143.1 

25.3 

REVENUE DATA (Millions e^ U.S. Dollars) 

Hardware Reventie 

CPU Revenue 

Terminal Revenufe 

Peripheral Revenne; (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

79 

57 

0 

22 

47 

39 

9 

16 

143 

194 

97.8 

18.2 

83 

54 

0 

29 

68 

51 

17 

22 

172 

21 

66.7 

14.9 

129 

94 

0 

35 

103 

83 

19 

22 

254 

47 

70.0 

15.7 

142 

107 

0 

35 

108 

80 

28 

26 

276 

9 

74.0 

141 

156 

101 

0 

55 

130 

72 

57 

31 

317 

15 

6,090 

6,090 

20,330 

20,330 

70.6 

12.7 

161 

109 

0 

53 

143 

70 

73 

36 

340 

7 

8,020 

8,020 

26,300 

26,300 

67.8 

11.7 

170 

121 

0 

50 

152 

65 

87 

42 

364 

7 

11,070 

11,070 

34,600 

34,600 

65.7 

11.0 

205 

150 

0 

55 

176 

72 

105 

53 

434 

19 

13,630 

13,630 

44,220 

44,220 

64.1 

10.6 

237 

175 

0 

62 

201 

82 

119 

65 

503 

16 

15,20 

15,20 

54,47 

54,47 

62 

10 

25 

18 

6 

21 

8 

13 

7 

54 

Note: In 1991, server was added as a platform. This reclassUication reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 95 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platform; 

PCB/Hybrid/MCM 
Asia 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

I 
i 
a i I 
n 
*0 

I 
a Tl 

3 
B: 
a 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue CfttriJ^ey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 
increase over Prior Year (%) 

242 237 

835 816 

849 1,075 

2,731 3,512 

228 

701 

1,258 

4,086 

DATA (Thousands of U.S. 

323.7 533.8 

791.7 121.1 

517.3 

85.3 

412 

742 

1,584 

4,557 

Dollars) 

115.5 

91.9 

300 

605 

1,729 

4,695 

87.4 

202.2 

260 

510 

1,820 

4,620 

82.8 

179.7 

200 

420 

1,830 

4,440 

79.3 

165.1 

170 

370 

1,800 

4,200 

76.2 

151.7 

150 

330 

1,740 

3,950 

73.0 

139-1 

14 

30 

1,62 

3,68 

69 

128 

72 

32 

27 

13 

22 

21 

2 

11 

105 

-12 

68 

34 

22 

12 

30 

28 

2 

15 

113 

8 

37 

23 

8 

5 

14 

12 

1 

9 

59 

-48 

33 

24 

6 

4 

12 

11 

1 

7 

52 

-12 

24 

17 

5 

2 

8 

7 

0 

6 

38 

-28 

21 

14 

5 

2 

6 

6 

0 

5 

32 

-15 

17 

11 

5 

1 

4 

4 

0 

5 

26 

-18 

16 

10 

5 

1 

3 

3 

0 

4 

23 

-12 

14 

9 

4 

1 

3 

2 

0 

4 

20 

-12 

1 

-

Note: In 1991, seiver was added is a pUtfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 
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Table 96 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: PCB/Hybrid/MCl^ 
Region: Asia 
Platform: Server 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

178 

178 

178 

178 

1992 

260 

260 

430 

430 

1995 

410 

410 

810 

810 

1994 

600 

600 

1,330 

1,330 

1995 

750 

750 

1,940 

1,940 

199 

85 

85 

2,52 

2,52 

1 

5? 

1 
•Q 

I 
a 
o 
3 

O 
H: 

cr 

a 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 174.6 

Hardware-Only ASP NA NA NA NA 31.2 

SEVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7 

6 
0 

1 

2 

2 

0 

2 

11 

NA 

169.5 

28.6 

162.4 

26.3 

155.7 

24.9 

149.2 

24.2 

143 

23 

9 

8 

0 

1 

2 

2 

0 

2 

14 

27 

13 

11 

0 

2 

2 

2 

0 

3 

19 

34 

17 

15 

0 

2 

3 

2 

1 

5 

24 

32 

20 

18 

0 

2 

3 

2 

1 

6 

29 

19 

2 

2 

3 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 97 
CAD/CAM/CAE/GIS History and Forecast Update 

Application: 
Region; 
Platform: 

PCB/Hybrid/MCM 
Asia 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

•§ 

i 
I 

! 
45 

a 

I 
a 
a. 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 
Installed Seals 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MUlions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

3,006 

3,006 

4,482 

4,482 

3,515 

3,515 

7,851 

7,851 

2,100 

2,100 

9,517 

9,517 

2,336 

2,336 

10,853 

10,853 

3,394 

3,394 

12,534 

12,534 

E D A T A (Thousands of U.S. Dollars) 

18.6 

6.1 

irs) 

21 

19 

0 

2 

8 

5 

3 

1 

30 

82 

12.0 

7.9 

28 

18 

0 

9 

6 

1 

5 

1 

35 

16 

15.2 

5,8 

23 

21 

0 

2 

8 

2 

6 

3 

33 

-6 

15.5 

5.1 

20 

18 

0 

2 

10 

3 

6 

3 

32 

-3 

9.9 

4.6 

21 

18 

0 

3 

12 

4 

8 

4 

36 

13 

3,530 

3,530 

13,800 

13,800 

8.8 

4.2 

19 

16 

0 

3 

10 

3 

8 

4 

33 

-10 

3,140 

3,150 

14,390 

14,390 

7.9 

3.8 

15 

13 

0 

2 

10 

2 

8 

3 

28 

-16 

2,780 

2,790 

14,520 

14,520 

7.4 

3.6 

12 

10 

0 

1 

8 

1 

7 

3 

22 

-19 

2,460 

2,470 

14,230 

14,230 

7.0 

3.4 

9 

8 

0 

1 

6 

1 

6 

2 

18 

-20 

2,24 

2,24 

13,52 

13,52 

6. 

3. 

1 

-1 

Note; In 1991, server was added as a platform. This reclassification reduced 1991 growtli rates for tlie oilier platforms, 

Source: Dataquest (October 1992) 



Table 98 
CAD/CAM/CAE/GIS History and Forecast Update 

® 
i - J 

N) 

S" s 
•i 

fj 
a 

I 
I 
n 
•o I 
I 
3 

I 
CT 

a 

Application: PCB/Hybrid/MCM 
Region: Rest of World 
Platform; Ail Platforms 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

367 

409 

694 

750 

198S 

286 

321 

954 

1,032 

1989 

392 

453 

1,278 

1,410 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

33.1 

19.0 

REVENUE DATA (Millions: of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior Year (%) 

7 

5 

2 

0 

2 

1 

1 

1 

10 

-34 

74.0 

18.7 

7 

5 

1 

0 

2 

1 

1 

2 

10 

2 

596 

17.7 

8 

6 

1 

1 

1 

0 

1 

2 

10 

4 

1990 

492 

581 

1,632 

1,844 

Dollars) 

53.6 

18.3 

10 

7 

2 

0 

1 

0 

1 

2 

13 

26 

1991 

703 

792 

2,122 

2,411 

39.7 

12.9 

10 

7 

2 

1 

2 

0 

2 

2 

13 

4 

1992 

870 

960 

2,700 

3,060 

65.2 

12.4 

11 

9 

2 

1 

2 

0 

2 

3 

16 

21 

1993 

1,240 

1,330 

3,590 

4,020 

68.7 

11.3 

15 

12 

2 

1 

3 

1 

3 

4 

22 

34 

1994 

1,740 

1,840 

4,910 

5,390 

67.7 

10.3 

19 

16 

2 

1 

3 

1 

2 

5 

27 

23 

1995 

2,400 

2,480 

6,750 

7,260 

64.8 

9.5 

24 

21 

2 

2 

7 

1 

6 

7 

39 

45 

199 

3,21 

3,23 

9,20 

9,67 

61. 

8. 

2 

2 

1 

4 

2 

Note: In 1991, server was added as a platform. This leclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (October 1992) 



Table 99 
CAD/CAM/CAE/GIS History and Forecast Update 

® 
t-i 

o 
V R 
•§ 
8 

5' 

1 
S 
H 
o> 
O 
n 

1 i IB 

1 
n 
pi i 

•fl 
3 
1 
1 

Application: PCB/Hybrid/MCM 
Region: Rest of World 
Platform: Technical "Workstation 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 33 

Unit Shipments or Seats 33 

CPU Installed Base 158 

Installed Seats 158 

1988 

65 

65 

214 

214 

1989 

107 

107 

306 

306 

1990 

l6l 

161 

438 

438 

1991 

179 

179 

577 

577 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 47.3 

Hardware-Only ASP 37.2 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 1 

CPU Revenue 1 

Terminal Revenue 0 

Peripheral Revenue (Turnkey) 0 

Software Revenue 1 

Bundled 0 

Unbundled 0 

Service Revenue 0 

Total Factory Revenue 2 

Increase over Prior Year (%) -55 

49.9 

21.7 

2 

2 

0 

0 

1 

0 

0 

1 

3 

51 

44.3 

10.7 

2 

1 

0 

0 

0 

0 

0 

1 

3 

-13 

44.8 

14.6 

3 

2 

0 

0 

1 

0 

0 

1 

4 

46 

63.2 

10.9 

2 

2 

0 

0 

1 

0 

0 

1 

3 

-16 

1992 

350 

350 

860 

860 

60.3 

9.9 

4 

3 

0 

0 

1 

0 

1 

1 

6 

71 

1993 

590 

590 

1,380 

1,380 

57.9 

9.1 

6 

5 

0 

1 

2 

0 

1 

2 

9 

58 

1994 

940 

940 

2,220 

2,220 

56.2 

8.6 

9 

8 

0 

1 

0 

0 

0 

2 

11 

27 

1995 

1,420 

1,420 

3,470 

3,470 

54.7 

8.3 

12 

11 

0 

1 

4 

1 

3 

4 

20 

78 

199 

2,0 

2,0 

5,2 

5,2 

53 

8 

NMC: In l?91, servet vai added as a platform. This reclassification reduced 1991 growth rates for the other platforms.: 

Source: Dauquest (October 1992) 



Table 100 
CAD/CAM/CAE/GIS History and Forecast Update 

® 
>-• 

•i 
a 

5* 

1 
0. 

? 
1 
i 
! 

i-
3 •fl 
3 
cr 

a 

Application; PCB/Hybrid/MCM 
Region: Rest of World 
Platform; Host-Dependent 

HAHDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

3 

45 

36 

91 

1988 

5 

39 

39 

117 

1989 

26 

87 

63 

195 

1990 

30 

118 

87 

299 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 590.9 

Hardware-Only ASP 2,155.4 

REVENajE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

5 

3 

2 

0 

0 

0 

0 

0 

5 

-38 

771.2 

701.3 

3 

2 

1 

0 

0 

0 

0 

1 

4 

-16 

666.7 

168.3 

5 

3 

1 

0 

0 

0 

0 

1 

6 

29 

419.4 

1717 

5 

3 

2 

0 

0 

0 

NA 

1 

6 

12 

1991 

17 

106 

99 

388 

391.9 

234.9 

4 

2 

2 

0 

0 

0 

0 

1 

5 

-22 

1992 

20 

110 

110 

470 

374.3 

213.9 

4 

2 

2 

0 

0 

0 

0 

1 

5 

0 

1993 

20 

120 

120 

550 

359.0 

196.3 

4 

2 

2 

0 

0 

0 

0 

1 

6 

10 

1994 

20 

120 

130 

620 

344.0 

180.0 

4 

2 

2 

0 

0 

0 

0 

1 

5 

-2 

1995 

20 

100 

140 

650 

329.5 

164.8 

4 

2 

2 

0 

0 

0 

0 

1 

5 

-13 

1996 

0 

20 

120 

590 

316.3 

151.6 

0 

0 

0 

0 

0 

-7 

Note: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source; Dataquest (October 1992) 



Table 101 

CAD/CAM/CAE/GIS History and Forecast Upddi^ 

Application: 
Region: 
Platform: 

PCB/Hybri(i/MCM 
Rest of World 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

i-j 

I 

I 
I 
5 

! 

I 
a 3 I 
I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA NA NA 69.0 

Hardware-Only ASP NA NA NA NA 35.3 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue (Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior Year (%) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

23 

23 

23 

23 

50 

50 

70 

70 

80 

80 

1^0 

HO 

120 

120 

250 

250 

190 

190 

410 

410 

26 

26 

63 

63 

65.9 

32.1 

63.2 

29.5 

60.6 

28.0 

58.0 

27.2 

55 

26 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 

1 

0 

0 

0 

0 

0 

0 

1 

NA 

1 

1 

0 

0 

0 

0 

0 

1 

2 

81 

2 

2 

0 

0 

0 

0 

0 

1 

3 

56 

4 

3 

0 

0 

0 

0 

0 

2 

5 

52 

5 

5 

0 

0 

0 

0 

0 

2 

7 

46 

1 

3 

Note: In 1991, server waj added is a platform. This redassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 



Table 102 
CAD/CJM/CXI^G&Wstory and Forecast Update 

Application: 
Region: 
Piatfomi: 

PCB/HybritVMCM 
Rest of World 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

to 

S* 
fS 

3 
o 

I 
o. i 
I 

I 
3 

I 
cr 

HARDWARE SHIPMENT DATA 

CPU Shipments 330 

Unit Shipments or Seats 330 

CPU Installed Base 501 

Installed Seats 501 

217 

217 

701 

701 

259 

259 

909 

909 

301 

301 

1,107 

1,107 

483 

483 

1,423 

1,423 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 3.3 

Hardware-Only ASP 4.7 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 1 

CPU Revenue 1 

Terminal Revenue 0 

Peripheral Revenue (Turnkey) 0 

Software Revenue 1 

Bundled 0 

Unbundled 1 

Service Revenue 0 

Total Factory Revenue 2 

Increase over Prior Year (%) 43 

14.6 

6.3 

1 

1 

0 

NA 

1 

NA 

1 

0 

2 

-1 

19.8 

5.3 

1 

1 

0 

0 

0 

0 

0 

0 

2 

-23 

18.0 

5.3 

2 

2 

0 

0 

1 

0 

1 

0 

3 

40 

10.9 

4.7 

2 

2 

0 

0 

1 

0 

1 

0 

4 

51 

460 

460 

1,660 

1,660 

9.8 

4.3 

2 

2 

0 

0 

1 

0 

1 

0 

3 
-14 

540 

540 

1,950 

1,950 

8 8 

4.0 

2 

2 

0 

0 

2 

0 

2 

0 

4 

18 

650 

650 

2,310 

2,310 

8 3 

3.7 

2 

2 

0 

0 

2 

0 

2 

0 

5 

25 

780 

780 

2,730 

2,730 

7.9 

3.6 

3 

3 

0 

0 

3 
0 

3 
0 

6 
32 

94 

94 

3,24 

3,24 

7 

3 

4 

Note; In 1991, seiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (October 1992) 
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Electronic Design Automation 
Applications Final Market Share 

Introduction 
CAD/CAM/CAE/GlS systems have dramatically 
changed the methods by ^vhich designers and 
production managers originate and implement 
products. CAD and CAE systems allow designets 
to create, draft, analyze, test, and manipulate 
products on a screen in two and three dimen
sions. As CAD/CAM/CAE/GIS systems continue 

to decrease in cost, they become more availa
ble and cost justifiable to new users. 

In order to provide a comprehensive view of 
the CAD/CAM/CAE/GIS industry, Dataquest's 
CAD/CAM/CAE/GIS g^oup maintains a laige 
database of industry Information. The type of 
information contained in the database is 
depicted in Figure 1. 

Figure 1 
CAD/CAM/CAE/GIS Market Database 

Applications 

Source: Dataquest (September 1992) G2000995 



CAD/CAM/CAE—Electronic Design Automation Applications 

Market Analysis 

Analysis of Dataquest's final 1991 market share 
information shows that the entire worldwide 
CAD/CAM/CAE/GIS market grew at a 3.0 percent 
rate in 1991, to $14.8 billion. The software 
market portion grew by more than 7 percent, 
to $4.5 billion. Causes of the downward revi
sion are examined in the following section. 

Figure 2 depicts the market size and market 
growth rate of segments in the CAD/CAM/ 
CAE/GIS software industry. In Figure 2, the 
size of the bubble reflects the size of the mar
ket, and the bubbles are centered over both 
their market size, and their market growth rate 
last year. For example, mechanical applications, 
valued at slightly more than $2.0 billion, grew 
close to the industry average, at 7 percent; 
while the considerably smaller GIS market 
grew at a brisk 16.8 percent rate. Each shade 

in the figure represents a different market seg
mentation: segments by application are clear; 
segments by region have light shading, and 
segments by platform have diagonal lines. The 
sum of any one type of shading equals the 
total $4.5 billion software market. Correspond
ing to this figure. Table 1 lists market size and 
1990-to-1991 growth rates by segment, for 
both software revenue and total revenue. 

In 1991, the platform category of servers was 
created. Most of the revenue for servers came 
from what had formerly been classified as 
technical workstations, which depressed the 
apparent growth rate of technical workstations. 
In reality, workstations are the largest market 
platform, and had a better-than-average growth 
rate. In the illustration, workstations and serv
ers are combined. In total, computer hardware 
sold into CAD/CAM/CAE/GIS remained flat 
with 1990 revenue. 

Figure 2 
CAD/CAM/CAE/GIS Market PortfoUo 

Percent Change 
20 H 

-5-

•10-

JTBichateail: 
[.Vtfbrkstatiohi^j 

\ 
Industry 
Average 

7.8 
Percent 

f -22 

$500M $1B $1.5B $2B $2.58 

1991 CAD/CAM/CAE Software Revenue 
$3B 

Source: Dataquest (September 1992) 02000996 
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Table 1 
CAD/CAM/CAE/aS 1991 Market Summary 

Application 

Mechanical 

AEC 

GIS/Mapping 

Electronic CAE 

IC Layout 

PCB/Hybrid/MCM 

Total 

Region 

North America 

Europe 

Asia 

Rest of World 

Total 

Platform 

Technical Workstation 

Host Dependent 

Server 

Personal Computer 

Total 

Software 
Revenue 

1990 
($M) 

1,910.5 

589.4 

476.2 

653.7 

184.5 

328.0 

4,142.2 

1,480.7 

1,492.7 

1,105.3 

63.6 

4,142.2 

2,478.3 

761.8 

0 

902.1 

4,142.2 

Software 
Revenue 

1991 
($M) 

2,040.1 

659.5 

556.3 

686.3 

195.8 

328.3 

4,466.3 

1,520.3 

1,617.7 

1,247.7 

80.6 

4,466.3 

2,684.9 

593.1 

188.7 

999.6 

4,466.3 

Growth 
Rate 

(%) 

6.8 

11.9 

16.8 

5.0 

6.1 

0.1 

7.8 

2.7 

8.4 

12.9 

26.8 

7.8 

8.3 

-22.1 

NA 

10.8 

7.8 

Total 
Revenue 

1990 
($M) 

7,176.5 

2,173.6 

1,652.7 

1,778.5 

527.1 

1,089.8 

14,398.2 

5,012.2 

5,251.4 

3,867.4 

267.3 

14,398.2 

7,634.8 

3,856.1 

0 

2,907.3 
14,398.2 

Total 
Revenue 

1991 
($M) 

7,238.5 

2,330.0 

1,843.6 

1,763.9 

574.7 

1,086.1 

14,836.8 

5,026.7 

5,472.4 

4,039.0 

298.6 

14,836.8 

7,923.0 

2,875.5 

991.1 

3,047.1 

14,836.8 

Growth 
Rate 

(%) 

0.9 

7.2 

11.6 

-0.8 

9.0 

-0.3 

3.0 

0.3 

4.2 

4.4 

11.7 

3.0 

3.8 

-25.4 

NA 

4.8 

3 0 
NA - Not applicable 
Source: Dataquest (September 1992) 

In contrast, Dataquest's research in our com
puter systems group shows that worldwide 
computer revenue declined 7 percent through
out the same period. So things could be 
worse—software was one of the feŵ  growth 
areas in some very tough economic times, and 
CAD software dearly boosted revenue for a 
few hardware suppliers. 

About This Update 

Since the preliminary market share numbers 
were published, eight more new companies 
have been added to the database, bringing the 
total new companies added this year to 15. 
The market share numbers also have been 
rechecked and verified for all vendors world
wide. Year-end 1991 financial results released 
this past spring have also been checked and 
incorporated into the final numbers. 

The most important change affecting the mar
ket share numbers for this update was the 

significant downw^ard revision of revenue for 
most of the major vendors. Of the top 20 
vendors listed in Table 2 , 18 companies' 
revenue was revised downward, 10 of them 
significantly, based on final fourth-quarter 
financial results. Looking at software alone, 
Table 3 also portrays a primarily downward 
revision trend. In all cases, however, these 
changes have produced very small changes 
in any company's market position. 

Two companies, Electronic Data Systems Corp. 
(EDS) and Computervision Corp., revealed 
previously unavailable information in 1992. 
EDS' market position was significantiy lowered 
due to new reporting structure put in place 
after its purchase from McDonnell Douglas, 
which eliminated considerable revenue from 
service and consulting that has been reclassi
fied as a separate, non-CAD activity. Com-
putervision's revenue was also revised down
ward almost $90 million based on the com
pany's final published results in conjunction 
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Table 2 
1991 Top Twenty CAD/CAM/CAE/GIS Vendors Total Revenue 

IBM 

Intergraph 

Computervision 

Hewlett-Packard 

Digital 

Sun 

Fujitsu 

Mentor 

Compaq 

NEC 

EDS 

Autodesk 

Siemens Nixdorf 

Cadence 

Apple 

Nihon Unisys 

Silicon Graphics 

Hitachi 

Control Data 

Valid Logic 

380 Other Companies 

All Companies 
Source: Dataquest (September 1992) 

Table 3 

Preliminary 
Total 

Revenue 
($M) 

1,762.0 

1,156.8 

982.9 

850.0 

926.7 

679.7 

491.8 

406.5 

433.1 

462.0 

419.8 

278.4 

309.0 

233.6 

231.5 

245.4 

172.5 

210.0 

160.2 

152.1 

5,227.5 

15.791.5 

1991 CAD/CAM/CAE/GIS Software Market 

Company 

IBM 

Intergraph 

Autodesk 

Computervision 

Cadence 

Mentor Graphics 

Fujitsu 

Valid 

SDRC 

EDS 

Siemens Nixdorf Infosysteme 

NEC 

Final 
Total 

Revenue 

Preliminary 
Software 
Revenue 

($M) 

369.0 

282.4 

278.4 

272.9 

195.2 

170.7 

134.4 

109.6 

93.5 

146.6 

109.1 

103.5 

($M) 

1,712.1 

1,148.0 

890.5 

830.2 

816.1 

674.3 

442.9 

396.1 

394.3 

342.4 

287.2 

279.5 

267.5 

233.9 

231.5 

210.9 

189.8 

180.0 

176.3 

152.1 

4,981.2 

14,836.8 

Final 
Software 
Revenue 

($M) 

378.8 

280.3 

279.5 

247.3 

184.3 

146.4 

119.6 

108.5 

101.1 

100.1 

94.3 

83.4 

Revenue 
Change 

($M) 

-49.9 

-8.8 

-92.4 

-19.8 

-110.6 

-5.4 

-48.9 

-10.4 

-38.8 

-119.6 

-132.6 

1.1 

-41.5 

0.3 
0.0 

-34.5 

17.3 

-30.0 

16.1 

0.0 

-246.3 

-954.7 

Revenue 
Change 

($M) 

9.8 

•2.1 

1.1 

-25-6 

-10.9 

-24.3 

-14.8 

-1.1 

7.6 

-46.5 

-] 

-; 

14.8 

20.1 

Final 
Market 

Share 

(%) 

11.5 

7.7 

6.0 

5.6 

5.5 

4.5 

3.0 

2.7 

2.7 

2.3 

1.9 

1.9 

1.8 

1.6 

1.6 

1.4 

1.3 

1.2 

1.2 

1.0 

33.6 

100.0 

Final 
Software 

Share 
(%) 

8.5 

6.3 

6.3 

5.5 

4.1 

3.3 

2.7 

2.4 

2.3 
2.2 

2.1 

1.9 

Share 
Change 

(%) 
0.4 

0.4 

-0.2 

0.2 

-0.4 

0.2 

-0.1 

0.1 

-0.1 

-0.6 

-0.7 

0.1 

-0.2 

0.1 

0.1 

-0.1 

0.2 

-0.1 

0.2 

0.1 

0.5 
0.0 

Share 
Change 

(%) 
0.7 

0.3 
0.4 

-0.3 
0.0 

-0.3 
-0.1 

0.1 

0.3 

-0.9 
-0.2 

-0.3 
(Continued) 
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Table 3 (Continued) 
1991 CAD/CAM/CAE/GIS Software Market 

Company 

Prel iminary 
Software 
Revenue 

($M) 

Final 
Software 
Revenue 

($M) 

Revenue 
Change 

($M) 

Final 
Software 

Share 

(%) 

ESRI 

Hitachi 

Racal-Redac 

Zuken 

Hewlett-Packard 

MacNeal-Schwendler 

CAD AM 

Schlumberger 

Parametric Technology 

Toshiba—^No OEM 

Matra Datavision 

Wacom 

Viewlogic Systems 

PDA Engineering 

Synopsys 

Sharp System Products—^No OEM 

Control Data 

Swanson Analysis 

ISICAD 

Nihon Unisys 

Alias Research 

Mutoh Industries—^No OEM 

STI-Straessle 

Nemetschek 

COMPASS Design Automation-VLSI 

Landmark Graphics 

Auto-Trol 

Harris EDA 

lEZ 

Hakuto 

EEsof 

Cimlinc 

PAFEC 

MCS 

Kewill Systems 

CADKEY 

Xilinx 

CADK 

Tokyo Electron—No OEM 

170 Other Companies 

Total 

82.5 

88.2 

67.6 

62.8 

72.7 

52.8 

48.3 

60.9 

43.4 

51.5 

37.6 

32.3 

30.7 

24.9 

31.4 

29.9 

28.2 

28.8 

27.6 

31.9 

27.0 

31.0 

26.1 

24.0 

28.1 

20.7 

19.6 

19.1 

33.7 

22.0 

18.1 

17.7 

19.4 

17.2 

17.1 

14.8 

16.2 

16.1 

15.1 

1,120.6 

4.722,9 

77.5 

75.6 

70.6 

62.8 

61.0 

53.6 

51.3 

50.9 

43.4 

40.0 

35.8 

32.3 

32.0 

30.4 

30.1 

29.9 

29.3 

28.5 

27.6 

27.4 

27.0 

26.7 

26.1 

24.7 

23.9 

23.2 

21.3 

20.1 

19.8 

18.9 

18.1 

18.0 

17.9 

17.2 

17.1 

16.4 

16.2 

16.1 

15.1 

1,072.4 

4.466.5 

-5 

-12.6 

3 

0 

-11.8 

0.8 

3 
-10 

0 

-11.5 

-1.8 

0 

1.3 

5.5 

-1.3 

0 

1.1 

-0.3 

0.9 

-4.5 

0 

-4.3 

0 

0.6 

-4.2 

2.5 

1.7 

0.8 

-13.9 
-3.2 

0 

0.3 

-1.5 

0 

0 

1.6 

0 

0 

0 

-58.5 
-256.6 

1.7 

1.7 

1.6 

1.4 

1.4 

1.2 

1.2 

1.1 

1.0 

0.9 

0.8 

0.7 

0.7 

0.7 

0.7 

0.7 

0.7 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.5 

0.5 

0.5 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

23.8 

100.0 

Share 
Change 

(%) 

0.0 

-0.2 

0.2 

0.1 

-0.1 

0.1 

0.2 

-0.2 

0.1 

-0.2 

0.0 

0.0 

0.0 

0.2 

0.0 

0.1 

0.1 

0.0 

0.0 

-0.1 

0.0 

-0.1 

0.0 

0.1 

-0.1 

0.1 

0.1 

0.0 

-0.3 
-0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.0 

0.1 

6.0 
Sourcs; DaUqueJt (September 1992> 
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with the company's recapitalization. Both 
Digital Equipment Corporation and NEC Elec
tronics Inc. are significant computer suppliers 
in the CAD/CAM market, so our reduced 
revenue estimates here produced a significant 
dollar drop. Changes to these four companies 
(EDS, Computervision, Digital, and NEC) 
account for approximately 50 percent of our 
market size reduction. 

of computing and graphics resources. A more 
detailed analysis of each application area must 
be made to thoroughly understand the forces 
driving the entire market. Dataquest will dis
cuss these forces and will provide an in-depth 
analysis of CAD/CAM/CAE/GIS regional issues, 
technology trends, and company analyses in 
future publications. 

Final financial results for most Asian-based and 
European-based companies, which are not 
usually available until midspring, were also 
overoptimistically estimated (by the companies 
themselves and Dataquest) in January. TTie 
worldwide economic slowdown, much of 
which occurred in the fourth quarter of 1991, 
was slgnificandy underestimated. 

On the software side, most of the changes to 
vendor revenue were again downward, with few
er balancing upward adjustments (see Table 3). 
Beyond the companies already mentioned, 
Mentor Graphics Corp. revenue was adjusted 
to reflect a lower proportion of software in 
1991, based on delayed shipment of a new 
software release—^with a resulting reductions in 
software revenue. Here, too, changes to our 
software revenue produced almost insignificant 
changes to any company's market share. 

In addition to these changes, the CAD/CAM/ 
CAE/GIS group significantly refined its data
base model for tracking sales through the 
OEM distribution channel. This model change 
affected many of the major hardware vendors' 
market position by application as we tried to 
match their hardware OEM sales going through 
to turnkey vendors. This model change has 
been adjusted for historical information also 
and will continue to be refined each update. 

Dataquest's policy is to continually update its 
market information, for current and past years, 
with any new data received in order to arrive 
at the most accurate market representation 
possible. 

Dataquest Perspective 

The market dynamics in the total CAD/CAM/ 
CAE/GIS market comprises many factors based 
on application-specific market needs, diverse 
geographical issues, and the amazing growth 

About This Document 
This document contains Dataquest's detailed 
market share information on the CAD/CAM/ 
CAE/GIS industry. Following is a description of 
the information reported in the Market Share 
book for each segment: 

• Source—^All companies in database; overview 
of industry 

• Mechanical Applications—^All companies in 
database with mechanical revenue 

• AEC and GIS Applications—All companies in 
database with AEC or GIS revenue 

• Electronic Design Automation Applications— 
All companies in database with EDA (elec
tronic CAE, IC layout, PCB/hybrid/MCM) 
revenue 

• Europe—^All Europe-based companies and all 
other companies with more than $1 million 
in European revenue 

• Asia—All Asia-based companies and all 
other companies with more than $1 million 
in Asian revenue 

• Personal CAD and Distribution Channels—All 
companies in database with personal com
puter revenue 

More detailed data on this market may be 
requested through our client inquiry service. 

Segmentation 
Dataquest defines CAD/CAM/CAE/GIS as systems 
used in the mechanical; architecture, engineer
ing, and construction (AEC); GIS/mapping; and 
electronic design automation (EDA) application 
areas. Vne CAD/CAM/CAE/GIS market is defined 
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according to the following segmentation 
scheme: 

• CAD/CAM/CAE/GIS 

- Mechanical 

- AEC (Architecture, Engineering, and 
Construction) 

- GIS/Mapping (Geographic Information 
Systems) 

- EDA (Electronic Design Automation) 

. Electronic CAE 

• IC Layout 

. PCB/Hybrid/MCM 

In addition, more detailed information by 
subapplication is available and usually pub
lished in Dataquest Perspectives. 

Definitions 
This section lists the definitions that are 
specific to this document. 

Application definitions are as follows: 

• Mechanical—^Mechanical CAD/CAM refers to 
computer-aided tools used to design, ana
lyze, document, and manufacture discrete 
parts, components, and assemblies. 

• Architecture, Engineering, and Construction 
(AEC)—^This segment covers the use of 
computer-aided tools by architects, contrac
tors, plant engineers, civil engineers, and 
other people associated with these dis
ciplines to aid in designing and managing 
buildings, industrial plants, ships, and other 
types of nondiscrete entities. 

• Geographic Information Systems (GIS)/ 
Mapping—^This is a computer-based technol
ogy, composed of hardware, software, and 
data used to capture, edit, display, and ana
lyze spatial (tagged by location) information. 

• Electronic Design Automation (EDA)—^This 
segment covers computer-based tools that 
are used to automate the process of design
ing an electronic produa including printed 
circuit boards, ICs, and systems. EDA 

includes ECAE, IC Layout, and PCB/Hybrid/ 
MCM, as follows: 

- Electronic Computer-Aided Engineering 
(CAE)—^These are computer-aided tools 
used in the engineering or design phase 
of electronic products (as opposed to the 
physical layout phase of the product). 
Examples of Electronic CAE applications 
are schematic capture and simulation. 

- IC Layout—This is a software application 
tool that is used to create and validate 
the physical implementation of an 
integrated circuit (IC). The IC layout 
category comprises polygon editors, sym
bolic editors, placement and routing (gate 
array, cell, and block), design verification 
tools (DRC/ERC/logic-to-layout), compilers, 
and module development tools. 

- Printed Circuit Board (PCB)/Hybrid/ 
Multichip Module (MCM)—^This segment 
covers products that are used to create 
the placement and routing of the traces 
and components laid out on a printed 
circuit board. Also, included in this 
category are thermal analysis tools. 

Regional definitions are as follows: 

• North America—^Includes United States and 
Canada 

" Europe—Includes the United Kingdom, Scan
dinavia, Benelux, France, Germany, Italy, 
Spain, and Rest of Europe 

• Asia—^Includes Japan, Singapore, Taiwan, 
Korea, China, and Hong Kong 

• Rest of World—^All other countries including 
Australia, New Zealand, Oceania, Africa, 
Central America, South America, and the 
Middle East 

Platform definitions are as follows: 

• Technical Workstation—^This is a single-user 
computer that is distinguished from a per
sonal computer by its features and by the 
user's potential range of expansion on the 
platform. Features include a virtual, multi
tasking operating system (UNIX, VMS, 
DOMAIN); the computer is designed by 
manufacturer to run high-performance 
graphic applications in a multiuser/multi
tasking environment. 
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Host-Dependent—^This is a shared logic 
system in which the external worksta
tions' functions are dependent on a host 
computer. 

Server—A server is a computer that trans
parently provides its resources for use by 
other computer systems. It is a system on a 
network that provides specific functionality 
to other computer systems: the clients. 
Functions include file storage, database 
access, compute capability, and others. Data-
quest tracks the following major categories 
of servers used for CAD/CAM/CAE/GIS 
applications: 

- Compute Servers—^These systems provide 
capabilities for solving numerical problems 
(for example, simulations, statistical calcu
lations, and simultaneous partial differen
tial equations). System features usually 
include high-speed computational capabili
ties (for example, veaor and parallel 
processing) and large memories. 

- Print Servers—^These systems provide 
access to printers, specialized printing 
applications software, and print spooling 
resources to a network. 

- File Servers—^These systems provide mass 
storage capability to clients on a network. 
Services can range from temporary 
storage of working files to long-term 
backup and archive systems. 

- Database Servers—These systems man
age databases as a shared resource to 
a network. These servers handle such 
functions as physical data storage, data 
security, and high-level queries and can 
access stored information at the record 
level. 

Personal Computer—This is defined as a 
single-user computer that is distinguished 
from a technical workstation by its features 
and by the user's potential range of expan
sion on the platform. Features found in 
technical workstations (such as a virtual 
operating system, networking, high-perfor
mance graphics, multiuser/multitasking capa
bility) are optional rather than integrated by 
the manufacturer. 

Revenue/shipments/ASP definitions are as 
follows: 

• Total factory revenue is defined as the 
amount of money received by a manufac
turer for its goods measured in U.S. dollars. 
Total factory revenue does not include 
revenue that a company may receive from 
products that are sold to another company 
for resale (OEM revenue). 

• Unit shipment is defined as the number of 
products delivered (that is, seats). 

• Software revenue is revenue derived from 
the sale of bundled (part of a turnkey sys
tem) and unbundled software. 

• Service revenue is defined as revenue de
rived from the service and support of CAD/ 
CAM/CAE/GIS systems. Service revenue can 
be calculated in the tables by subtracting 
hardware and software revenue from total 
revenue. 

Market Share Methodology 
Dataquest uses both primary and secondary 
sources to produce our market share data. 
In the fourth quarter of each year, we survey 
all major participants in each industry. Each 
vendor is offered the opportunity to self-report 
the information required. Although there is a 
primary contact for each company, large com
panies are surveyed across product lines and 
across geographic regions. Thus, there is a 
corresponding increase in the number of 
contacts at large companies. (Dataquest main
tains a large contact database on all sources 
of information). Examples of the job titles of 
people contacted for information are the 
following: 

• President and CEO 

• Vice President and General Manager 

• Vice President of Marketing 

• Vice President, Strategic Product Plarming 

• Director of Strategic Planning 

• Director of Marketing 
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• Director of Market Development 

• Manager, CAD/CAM/CAE/GIS Marketing 
Programs 

• Market Research Analyst 

We resurvey select companies during the 
second quarter of the following year to verify 
final annual results and then publish final mar
ket share information based on this updated 
information. Our annual delivery schedule is 
as follows: 

• First Quarter 0anuary 31)—Preliminary mar
ket data are available. All tables will be 
published and distributed to clients. Histori
cal database is opened for changes for a 
six-month period. 

• Second Quarter (March 31)—^We provide 
complete preliminary forecast tables, includ
ing a new five-year forecast period. 

• Third Quarter (July 1)—^We send complete, 
final updated market share tables based on 
additional data collection and analysis over 
the previous six months. At this point, the 
market share database is frozen and will not 
be changed until the end of the year. For 
the next six months, supplementary market 
data will be based on these final market 
data. 

• Fourth Quarter (October 1)—^We provide 
complete final forecast tables, taking into 
consideration changes in the market during 
the previous six months. 

The Audit Process 

Data supplied by vendors are evaluated against 
information drawn from many sources, includ
ing the follow^ing: 

• Revenue published by major industry 
participants 

• Estimates made by knowledgeable and relia
ble industry spokespersons 

• Government data or trade association data 

• Published product literature and price lists 

• Interviews with knowledgeable manufac
turers, distributors, and users 

• Relevant economic data 

• Information and data from online data 
banks 

• Articles in both the general and trade press 

• Annual reports, SEC documents, credit 
reports 

• Company publications and press releases 

• Reports from financial analysts 

• User studies 

• Reseller and supplier reports and reports 
from a vendor's competitors 

In addition, Dataquest sums vendor revenue 
across other industries covered by Dataquest 
to make sure that revenue is not credited 
twice and checks with multiple sources at one 
company to cross-check data on that company. 

Dataquest analysts have many years of 
experience in how to apj>ly the above tools to 
get the most accurate information possible on 
a particular company (such as what to use 
when and what industry averages are). We 
believe that the estimates presented here are 
the most accurate and meaningful generally 
available today. It is the CAD/CAM/CAE/GIS 
group's policy to continually update our mar
ket information for any year, based on any 
new data received, in order to arrive at the 
most accurate market representation possible. 

Dataquest's CAD/CAM/CAE/GIS market num
bers are often higher than those reported by 
other sources. We survey worldw^ide, "which 
involves more vendors, higher total market 
revenue, lower market share per vendor, and 
a more accurate market picture—^particularly 
useful when comparing regions or applications. 

Notes on Market Share 
For the 1991 market share cycle, Dataquest's 
CAD/CAM/CAE/GIS group added server as a 
platform. The platform categories now include 
technical workstation, host-dependent, server, 
and personal computer. Revenue formerly clas
sified in technical workstations, host-dependent, 
or personal computer may now be more 
accurately classified, where appropriate, in the 
server category. However, because of this 
reclassification, data and growth rates for the 
other platform areas were affeaed. 
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Finally, please note that despite the care taken agencies, and trade associations may use 
in gathering and analyzing the available data slightly different definitions of product 
and in attempting to categorize those data in a categories and regional groupings, or they may 
meaningful way, careful attention must be paid include different companies in their summaries. 
to the definitions and assumptions used herein These differences should be kept in mind 
when interpreting the estimates presented in when making comparisons between these data 
this document. Various comparues, government and those provided by others. 

&I992 Dataquest Incorporated September—Reproduction Prohibited 



Table 4 

1991 CAD/CAl^G^E^GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
Worldwide 
Millions of U.S. Dollars/Actual Units 

@ 
h-* 

U 
•i 

I 
a 

a 
H 

I 
I 
i 

Mark 

Company 

Sun Microsystems 

Mentor Graphics 

Digital 

Cadence 

Hewiett-Packard 

Valid 

Intergraph 

Compaq 

Zuken 

IBM 

Racal-Redac 

Fujitsu 

NEC 

Vtewlogic Sysma^ 

Synopsys 

Uchida Yoko 

"Wacom 

Harris EDA 

Sharp System Products—NO OEM 

Seiko Instruments—NO OEM 

COMPASS Design Automation-VLSI 

Zycad 

Siemens Nixdorf Info systeme 

Compu terviskjn 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Hardwa 
Reven 

491.8 

396.1 

295.1 

233.9 

177.0 

152.1 

133.3 

109.0 

103.9 

99.9 

86.0 

75.3 

58.2 

41.0 

40.1 

36.8 

36.6 

35.0 

31.2 

30.6 

30.6 

30.0 

27.8 

26.3 

422.9 

113.8 

198.3 

.0 

141.4 

5.1 

36.9 

109.0 

41.6 

76.7 

.3 

51.1 

38.3 

.0 

.0 

34.9 

7.3 

3.9 

16.2 

13.2 

1.7 

15.6 

13.8 

10.0 

.0 

146.4 

5.4 

184.3 

.0 

108.5 

44.7 

.0 

62.3 

11.5 

70.6 

16.7 

15.3 

32.0 

30.1 

1.8 

25.5 

19.9 

15.0 

14.0 

23.9 

8.1 

9.7 

7.4 

28,853 

3,808 

2,847 

0 

20,484 

611 

1,297 

21,262 

606 

13,970 

17 

1,694 

4,198 

0 

0 

584 

603 

. 168 

186 

188 

40 

230 

408 

231 

14.4% 

11.6% 

8.6% 

6.8% 

5.2% 

4.4% 

3.9% 

3.2% 

3.0% 

2.9% 

2.5% 

2.2% 

1.7% 

1.2% 

1.2% 

1.1% 

1.1% 

1.0% 

.9% 

.9% 

26, 

7. 

12. 

. 

8.9 

. 

2. 

6. 

2. 

4. 

. 

3. 

2. 

. 

. 

2. 

. 

. 

1. 

1. 

. 

. 



Table 4 (Continued) 
1991 CAD/CAM/CAE/C3ES Final Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic Design Automation 
All Platforms 
Worldwide 
Millions of U.S. Dollars/Actual Units 

I 
I 
3 
H 
a 

f 
i 
•3 

I 
•0 

I 
cr 

I 

Mark 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardwa 

Reven 

CAD DC 

Autodesk 

EEsof 

Apple Compute 

Sol bourne 

Xilinx 

LSI Logic 

Teradyne 

LPKF 

Logic Automation 

Quicktum Systems 

Altera 

Ikos Systems 

CAD AM 

ACTEL 

Toshiba—NO ^ M 

Aucotec 

Analogy 

Oread 

Comdisco SysGqp; 

Silvar-Lisco 

Hitachi 

Data L'O 

PADS Software 

22.6 

22.4 

20.5 

18.5 

18.0 

18.0 

17.5 

15.8 

15.0 

14.2 

14.0 

13.7 

13.1 

13.0 

12.5 

11.6 

11.3 

10.5 

10.5 

9.8 

9 5 

9.0 

8.7 

8.7 

9.0 

.0 

.1 

16.3 

17.6 

.0 

1.8 

2.0 

9.8 

.0 

14.0 

.0 

13.1 

3.0 

.0 

5.8 

1.9 

.0 

.0 

.0 

.0 

4.3 

.0 

.0 

11.3 

22.4 

18.1 

.0 

.0 

16.2 

13.1 

10.2 

3.8 

14.2 

.0 

11.6 

.0 

8.5 

11.3 

4.6 

7.3 

9.5 

10.5 

8.8 

5.2 

3.8 

8.7 

7.4 

166 

0 

15 

3,880 

1,709 

0 

44 

30 

650 

0 

112 

0 

61 

600 

0 

131 

350 

0 

0 

0 

0 

264 

0 

0 

.7% 

.7% 

.6% 

.5% 

.5% 

.5% 

.5% 

.5% 

.4% 

.4% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

. 

. 

. 

1.0 

1. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 



Table 4 (Continued) 

1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic Design Automation 

AJI Platforms 
Worldwide 

Millions of U.S. Dollars/Actual Units 

® 
h-t 

K> 

•s 

I 
I 

c 

I 
i 
I 

Mar 

Compajiy 

Microsim 

Genrad 

Ascent Logic Corp 

Vantage Analysis Systems 

Everex Systems 

Meta-Software 

Test Systems Strategies 

Cascade Design Automation 

i-Logix 

Kloeckner-Moel 1 er 

Ziegler Informatics 

Tokyo Electron—NO OEM 

BETROIVEX 

AnaCAD 

Dell Computer 

Quad Design Tedinoiogy 

HP Cade 

Sagantec 

Contec Microelectronics 

Pacific Numerics 

Ontos 

Compact Software 

Scientific & Engineering SW 

EPIC Design Technology 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardw 

Reve 

8.5 

7.7 

7.5 

7.0 

7.0 

6.8 

6.2 

5-5 

5.5 

5.4 

4.7 

4.7 

4.6 

4.5 

4.3 

4.3 

4.2 

4.0 

4.0 

4.0 

3.8 

3.6 

3.5 

3.5 

.0 

1.5 

.0 

.0 

7.0 

.0 

.0 

.0 

.0 

1.1 

.0 

1.6 

.5 

.0 

4.3 

.0 

2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

8.0 

5.1 

6.0 

6.0 

.0 

5.9 

5.4 

3.9 

5.5 

3.8 

4.7 

2.3 

4.1 

4.5 

.0 

4.0 

1.3 

3.6 

3.6 

4.0 

3.8 

3.6 

3.5 

3.1 

0 

77 

0 

0 

2,676 

0 

0 

0 

0 

44 

0 

18 

86 

0 

1,107 

0 

42 

0 

0 

0 

0 

0 

0 

0 

2% 

2% 

2*& 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

% 

% 



Table 4 (Continued) 
1991 CAD/CAM/CAE/(H9 Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Blectronic Design AatQmt0O!a 
All Platforais 
Worldwide 
Millions of U,S. DoUars/Actua] Units 

® 
( -* 

Ma 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardw 

Reve 
(0 

O 

•y 
S 
N ^ 

C3 
8 

1 H a 

1 1 1 
•3 i 
c 

1 § 
•fl 

p-
o-

1 

Sony 

Integrated Silicon Systems 

Century Researdi Center 

Quantic Laboratories 

Research Machines 

Accel Technologies 

debis Systemhaus 

ALS Design 

ALDEC 

Infinite Graphics 

Motorola 

Visiooics 

CAD-UL 

ISDATA 

Sumitomo Denko \(bdciIdtion 

CAD/CAM Group 

Massteck 

SIMUCAD 

Cadiiron 

Tanner Research 

Omron 

Electrical Eng. Software, 

DECAD 

National Secnicondikll^ 

3.3 

3.0 

2.9 

2.9 

2.9 

2.8 

2.8 

2.6 

2.5 

2.5 

2.5 

2.4 

2.1 

2.0 

1.8 

1.8 

1.8 

1.7 

1.6 

1.4 

1.4 

1.3 

1.3 

1.2 

2.9 

.5 

1.6 

.0 

2.9 

.0 

.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.8 

.0 

.0 

.0 

.8 

.0 

1.2 

.0 

.2 

.2 

.0 

2.5 

1.1 

2.7 

.0 

2.5 

1.7 

2.6 

2.5 

2.5 

2.5 

1.8 

2.1 

1.8 

.0 

1.8 

1.8 

1.7 

.6 

1.2 

.1 

1.2 

.8 

1.0 

191 

18 

18 

0 

460 

0 

19 

0 

0 

0 

0 

10 

0 

0 

100 

0 

0 

0 

25 

0 

39 

0 

5 

12 

. 1 % 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

. 1 % 

. 1 % 

. 1 % 

.1% 

.1% 

. 1 % 

. 1 % 

. 1 % 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 4 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

« 

Application: 
Platform; 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
Worldwide 

MiJItons of U.S. Dollars/Actual Units 

Mar 

Company 

ToUl 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardw 

Reven 
Hy 

D 

i 
8 B" 
8 

3 
I 
fP 
•o 
fif 

•3 1 
c 
B. 0 
3 
*n 1 a 
1 

Aucos e[ektrpnlst^:''0j$i^((^ 

Serbt 

Spectrum Software 

Cadisys 

Phase TTiree Logic 

Intrinsix 

Objea Design 

Royal Digital Systems 

Omation 

Objectivity 

ISKA 

Number One Systems 

Cooper & Chyan Technology 

DAT Standard info ssystemes 

Douglas Electronics 

CAD Language Systems 

Vamp 

Inca 

ICL 

Technische Computer SystetitQ 

Capilano Computing 

NCR Microelectronics 

American Small Business Comp; 

PLUS Logic 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.8 

.8 

.8 

.8 

.7 

.7 

.7 

.7 

.6 

.5 

.5 

A 

A 

A 

.0 

,0 

.0 

.0 

1.0 

.0 

.0 

.0 

.0 

.4 

.2 

.0 

.0 

.0 

.0 

.0 

.7 

A 

.1 

.0 

.0 

.0 

.0 

.8 

1.1 

1.1 

1,0 

.9 

.0 

1.0 

.9 

.9 

.9 

.4 

.6 

.8 

.7 

.8 

.6 

.7 

.0 

.2 

.5 

.5 

.4 

.4 

.4 

116 

0 

0 

0 

0 

10 

0 

0 

0 

0 

16 

61 

0 

0 

0 

0 

0 

3 

19 

17 

0 

0 

0 

0 

.CM 

.0% 

.0% 

.(M 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.(M 

.0% 

.0% 

.0% 



Table 4 (Continued) 

1991 CAD/CAM/CAE/OeS Final Market Share 

Application: 
Platfomj; 
Region; 
Unitsr 

Electrcmic Design Automation 
All Platfonms 
Worldwide 

Millions of U.S. Dollars/Actual Units 

N) 

D 

•§ 

i 
•i 
I 
a 

•s 

I 
I 
>o 
3 
E 
g-

Company 

Total 
Factory 

Revenue 

.4 

.4 

.4 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.0 

Hardware 
Revenue 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

Software 
Revenue 

.4 

.4 

.2 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.1 

.0 

.0 

Hardware 
Units 

Shipped 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

17 

0 

3 
0 

Total 
Factory 

Revenue 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

Ma 

Hardw 
Reve 

The CAD Group 

BV Engineering 

Andor 

Foresight Resources 

The Great Softwestem Co. 

Bobcat Systems 

Instrumatic Espanola 

Innovative Data Design 

Simutest 

Cascade Graphics 

Shared Resources 

DAPCO 

MacNeal-Schwendler 

Masta Corporation 

Olivetti 

Dolphin Integration 

Kubota Computer 

Robocom 



Table 4 (Cootlnued) 

1991 CAD/CAM/CAE/GIS FJjnal Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic Design Automation 
All Platforms 
Worldwide 
Millions of U,S. Dollars/Actual Units 

e 
ro 

•§ 

NM 

I 
I 

i I 
I 
i 
i 

Company 

Mar 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardw 

Reven 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

108.5 

3,424.7 

2,804.3 

430.2 

190.2 

1,319.9 

2,104.8 

104.4 

1,589.3 

1,322.0 

230.8 

36.6 

1,115.8 

473.6 

.0 

1,210,1 

908.4 

174.0 

127.7 

.0 

1,210.1 

10,688 

126,397 

115,050 

8,992 

2,355 

109,024 

17,373 

3.2% 

100.0% 

81.9% 

12.6% 

5.6% 

38.5% 

61.5% 

6 

100 

83 

14 

2 

70 

29 

Source! Dataquest (September 1992) 



Table 5 
1991 CAD/CAmaHtS/iSlES Final Market Share 

Application: 
Platform: 
Region: 
Units: 

ElectrtMiic Design Automation 
Technical Workstation 
Worldwide 
Millions of U.S. Dollars/Actual Units 

@ 

i 
•i 

f 

a 

H 

! 

c 

I 
•fl 
3 
B: 

i 

Company 

Total 
Factory 

Revenue 

431.9 

396.1 

211.1 

152.1 

128.6 

121.8 

103.9 

81.7 

57.5 

40.1 

36.8 

36.6 

32.0 

30.9 

30.0 

27.8 

27.3 

27.1 

26.3 

22.6 

18.9 

15.7 

14.0 

13.9 

Hardware 
Revenue 

374.0 

1138 

.0 

5.1 

102.7 

31.4 

41.6 

.0 

35.7 

.0 

34.9 

20.1 

3.6 

20.9 

1.2 

138 

11.7 

14.1 

10.0 

9.0 

.0 

1.6 

14.0 

.0 

Software 
Revenue 

.0 

146.4 

166.2 

108.5 

.0 

42.3 

62.3 

66.6 

4.0 

30.1 

1.8 

13.5 

17.8 

6.9 

23.1 

9.7 

12.8 

13.0 

7.4 

11.3 

14.7 

11.8 

.0 

13.9 

Hardware 
Units 

Shipped 

26,592 

3,808 

0 

611 

11,794 

1,136 

606 

0 

2,236 

0 

584 

1,146 

158 

748 

39 

408 

175 

168 

231 

166 

0 

40 

112 

0 

Total 
Factory 

Revenue 

18.8% 

17.2% 

9.2% 

6.6% 

5.6% 

5.3% 

4.5% 

3.6% 

2.5% 

1.7% 

1.6% 

1.6% 

1.4% 

1.3% 

1.3% 

1.2% 

1.2% 

1.2% 

1.1% 

1.0% 

.8% 

.7% 

.6% 

.6% 

Mar 

Hardwa 
Reven 

41. 

12. 

. 

. 

11. 

3 

4 

. 

4 

3 

2 

2 

1 

1 

1 

1 

1 

1 

Sun Microsystems 

Mentor Graphics 

Cadence 

Valid 

Hewlett-Packard 

Intergraph 

Zuken 

Racal-Redac 

Digital 

Synopsys 

Uchida Yoko 

NEC 

Harris EDA 

Fujitsu 

COMPASS Design Automation-VISt 

Siemens Nixdorf Info systeme 

Seiko Instruments—NO OEM 

Sharp System Products—NO OEM 

Computervision 

CADDC 

Viewlogic Systems 

LSI Logic 

Quicktum Systems 

Logic Automation 



Electronic Design Automation Applications Final Marlcet Share 19 
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Table 5 (Continued) 
1991 CAD/CAM/CAE/im Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 
Worldwide 
Millions of U.S. Dollars/Actual Units 

® 

to 

s* 

I 
a 
H o. 

I 
*o 

I 
I 
TJ 

I 
g-

Marke 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Scientific & Engineering SW 

EPIC Design Technology 

Sony 

Century Research Center 

Qu antic Laboratories 

Aucotec 

Motorola 

ACTEL 

"Wacom 

Integrated i^ l{ |^ . I'̂ j^l^^pit 

Autodesk 

debts Systemhaus 

CAD/CAM Group 

Xitinx 

Sumitomo Denko \t^ijkAation 

Data I/O 

Compaa Software 

Dmron 

SIMUCAD 

DECAD 

National Semiconductor 

Objea Design 

Royal Digital Systems 

Electrical Eng. Software 

3.5 

3.5 

3.3 

2.9 

2.9 

2.8 

2.5 

2.5 

2.5 

2.5 

2.4 

2.1 

1.8 

1.8 

1.7 

1.5 

1.5 

1.4 

1.3 

1.3 

1.1 

1.0 

1.0 

.9 

.0 

.0 

2.9 

1.6 

.0 

.5 

.0 

.0 

.6 

.3 

.0 

.5 

.0 

.0 

1.7 

.0 

.0 

1.2 

.0 

.2 

.2 

.0 

.0 

.0 

3.5 

3.1 

.0 

1.1 

2.7 

1.8 

2.5 

2.3 

1.9 

2.1 

2.4 

1.3 

1.8 

1.6 

.0 

1.5 

1.5 

.1 

1.3 
.8 

.9 

1.0 

.9 

.8 

0 

0 

191 

18 

0 

20 

0 

0 

25 

10 

0 

11 

0 

0 

90 

0 

0 

39 

0 

4 

12 

0 

0 

0 

.2% 

.2% 

. 1 % 

.1% 

,1% 

. 1% 

. 1 % 

. 1 % 

.1% 

. 1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

. 1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

,3% 

.2% 

.0% 

. 1 % 

.0% 

.0% 

,1% 

.0% 

.m 

. 1 % 

.2% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 5 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

@ 
I-* 

lO 

i 
B 
•g 

I 
S 
S. 

f 

I 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 

Worldwide 
Millions of U.S. Dollars/Actual Units 

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Objectivity 

ISKA 

Microsim 

Cooper & Chyan Technoloj^ 

Everex Systems 

CAD Language Systems 

ICL 

Infinite Graphics 

NCR Microelectronics 

Technische Computer Sfs^eeXB 

ISDATA 

ALS Design 

Phase Three Logic 

Inca 

Shared Resources 

DAPCO 

Cadisys 

Serbi 

Dolphin Integration 

Kubota Computer 

Simutest 

9 

.9 

.9 

.8 

.8 

.7 

.7 

.5 

-5 

.5 

.4 

.3 

-3 

.2 

,2 

.2 

.1 

.1 

.0 

.0 

.0 

.0 

.4 

.0 

.0 

.8 

.0 

.4 

.0 

.0 

.1 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.9 

.4 

.8 

.8 

.0 

.6 

.2 

.5 

.4 

.4 

.4 

.3 

.2 

.0 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

0 

16 

0 

0 

131 

0 

19 

0 

0 

12 

0 

0 

0 

1 

0 

0 

0 

. 0 

0 

2 

0 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

. 1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 5 (Continued) 
1991 CAD/CAM/CAE/nlfS Final Market Share 

Application; 
Platforai: 
Region: 
Units; 

Electronic Design Automation 
Technical Workstation 
Worldwide 
Millions of U.S. Dollars/Actual Units 

® 

K) 

o 
N g 

•§ 

N^ 

I I 
?P 

"O 

n 
•o 

I 
>a 
3 
E 
IT 

Company 

Total 
Factory 

Revenue 

.0 

2,296.7 

1,847.5 

317.6 

131.6 

637.9 

1,658.8 

Hardware 
Revenue 

.0 

893.7 

705.4 

169.8 

18.6 

536.9 

356.8 

Software 
Revenue 

.0 

936.1 

711.2 

133.6 

91.4 

.0 

936.1 

Hardware 
Units 

Shipped 

0 

52,992 

48,263 

4,196 

532 

42,210 

10,782 

Total 
Factory 

Revenue 

.0% 

100.0% 

80.4% 

13.8% 

5.7% 

27.8% 

72.2% 

Marke 

Hardwar 
Revenu 

.0% 

100.0% 

78.9% 

19.0% 

2.1% 

60.1% 

39.9% 

Other Companies 

Alt Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dauquest (Septeinl>er 1992) 



Table 6 
1991 CAD/CAM/CAE/GIS Final Market Share 

Applicatiowi 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Host-Dependent 
Worldwide 
Millions of U.S. Dollars/Actual Units 

e 
K) 

S" 

I 
1 
I 

I 
} 
c 

I 
I 
a 

Market 

Cofltltagqr 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Digital 

IBM 

Fujitsu 

Cadence 

Teradyne 

Intergraph 

Seiko Instmm«ib—lil^- ^M 

ISI Logic 

Hitachi 

Harris EDA 

Compaa Software 

EEsof 

Meta-Software 

Genrad 

Test Systems Strategies 

COMPASS Design Automaticwi-VLSI 

Aucotec 

Analogy 

Electrical Eng, Software 

debis Systetnhaus 

Logic Aucotnation 

Data I/O 

ISDATA 

MIcrosim 

161.9 

35.5 

32.4 

9.2 

6.3 

4.3 

3.3 

1.8 

1.4 

1.1 

.9 

.8 

.8 

.8 

.6 

.6 

.6 

.5 

.4 

.3 

.3 

.3 

.2 

.1 

110.8 

19.1 

22.0 

.0 

.9 

2.1 

1.4 

.2 

.7 

.2 

.0 

.0 

.0 

.2 

.0 

.5 

.1 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

1.0 

9.4 

7.2 

7.1 

3.9 

.7 

1.1 

1.3 

.6 

.9 

.9 

.7 

.7 

.5 

.6 

.7 

.4 

.5 

.4 

.2 

.3 

.3 

.1 

.1 

0 

466 

546 

0 

4 

58 

13 

4 

24 

9 

0 

0 

0 

2 

0 

1 

2 

0 

0 

2 

0 

0 

0 

0 

46.8% 

10.3% 

9.4% 

2.7% 

1.8% 

1.2% 

1.0% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

47.1% 

8.1% 

9.3% 

.0% 

.4% 

.9% 

.6% 

.1% 

.3% 

.1% 

.0% 

.1% 

.0% 

.2% 

.0% 

.0% 

.0% 



Table 6 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic D e s i ^ Automation 
Host-Dependent 
•Worldwide 
Millions of U.S. Dollars/Actual Units 

K> 

D 
Ji 
•§ 

81 

a 

i i 
! 

I 
•fl 
3 
Z 
<r 

Company 

Market 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

MacNeal -Schwendler 

SIMUCAD 

DECAD 

Kubtota Computer 

Other Companies 

All Companies 

All N.A.-Based Companies 

AJl Asian-Based Companies 

All Eurc^)ean-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: DaUquest (September 1992) 

.1 

.1 

.0 

.0 

81.1 

345.6 

307.3 

37.1 

1.1 

241.7 

103.9 

.0 

.0 

.0 

.0 

77.1 

235.3 

211.0 

24.1 

.2 

187.9 

47.4 

.1 

.1 

.0 

.0 

.0 

39.6 

30.0 

8.9 

.7 

.0 

39.6 

0 

0 

1 

1 

3,185 

4,317 

3,729 

583 

4 

3,185 

1,131 

.0% 

.0% 

.0% 

.0% 

23.5% 

100.0% 

88.9% 

10.7% 

.3% 

69.9% 

30.1% 

.0% 

.0% 

.0% 

.0% 

32.7% 

100.0% 

89.7% 

10.2% 

.1% 

79.9% 

20.1% 



Table 7 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Server 

Worldwide 

Millions of U.S. Dollars/Actual Units 

to 

D I 
•§ 

I 
?P 
•o 
H 

-3 

I 
I 

Market 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Digital 

Sun Microsystems 

Zycad 

Cadence 

Ikos Systems 

Solboume 

Intergraph 

Hewlett-Packard 

Sharp System Products—NO OEM 

IBM 

Racal-Redac 

Sumitomo Denko Workstation 

SIMUCAD 

MacNeal-Schwendler 

Other Companies 

All Companies 

75.2 

59.9 

30.0 

13.7 

13.1 

12.8 

7.2 

6.0 

4.1 

2.4 

.3 

.1 

.1 

.1 

.0 

224.9 

51.9 

48.9 

15.6 

.0 

13.1 

12.5 

3.4 

4.9 

2.1 

1.8 

.3 

.1 

.0 

.0 

.0 

154.6 

.0 

.0 

8.1 

11.0 

.0 

.0 

1.7 

.0 

1.9 

.3 

.0 

.0 

.1 

.1 

.0 

23.2 

611 

2,261 

230 

0 

61 

645 

103 

459 

18 

272 

17 

11 

0 

0 

0 

4,687 

33.4% 

26.6% 

13.3% 

6.1% 

5.8% 

5.7% 

3.2% 

2.7% 

1.8% 

1.1% 

.2% 

. 1 % 

.0% 

.0% 

.0% 

100.0% 

33.5% 

31.6% 

10.1% 

.0% 

8.4% 

8.1% 

2.2% 

3.2% 

1.4% 

1.2% 

.2% 

. 1 % 

.0% 

.0% 

.0% 

100.0% 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

Alt Hardware Companies 

All Turnkey & SW Companies 

220.4 

4.2 

.3 

168.2 

56.7 

152.1 

2.2 

.3 

132.4 

22.2 

21.3 

1.9 

.0 

.0 

23.2 

4,641 

29 

17 

4,313 

373 

98.0% 

1.9% 

.2% 

74.8% 

25.2% 

98.3% 

1.4% 

.2% 

85.6% 

14.4% 

Source: DaUquest (SepCember 1992) 
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Table 8 (Continued) 

1991 CAD/CAM/CAE/GIS Final Market Share 

® 
t-» 

P 
•g 

I 
•o 
H 

n 
•O 

I 
I 
? 
a 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Personal Computer 
Worldwide 
pillions of U.S. Dollars/Actual Units 

Marke 

Company 

Dell Computer 

Racal-Redac 

Hitachi 

Research Machines 

Accel Technologies 

ALDEC 

Visionics 

AIS Design 

Teradyne 

CAD-UL 

Infinite Graphic' 

Harris EDA 

Massteck 

Caditron 

Tanner Research 

ISDATA 

Compact Software 

Aucos elektronischc Oerate 

Spectrum Software 

Serbi 

Intrinsix 

Omation 

Cadisys 

Number One Systems 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

StUpped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

4.3 

3 9 

3.1 

2.9 

2.8 

2.5 

2.4 

2.4 

2.2 

2.1 

2.0 

1.9 

1.8 

1.6 

1.4 

1.4 

1.3 

1.2 

1.1 

1.1 

1.0 

.9 

.9 

.8 

4.3 

.0 

1.5 

2.9 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.8 

.0 

.0 

.0 

.4 

.0 

.0 

1.0 

.0 

.0 

.2 

.0 

3.9 

1.3 

.0 

2.5 

2.5 

1.8 

2.4 

1.7 

2.1 

2.0 

1.2 

1.8 

.6 
1.2 

1.2 

1.3 

.8 

1.1 

1.1 

.0 

.9 

.9 

.6 

1,107 

0 

151 

460 

0 

0 

10 

0 

0 

0 

0 

2 

0 

25 

0 

0 

0 

116 

0 

0 

10 

0 

0 

61 

.8% 

.7% 

.5% 

.5% 

.5% 

.5% 

.4% 

.4% 

1.4 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.3% 

.0% 

. 1 % 

.0% 

.0% 

.0% 



Table 8 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

® 
t - * 

to 

S 
I 
o 

I 
I 
1 I 
•3 
I 
I 
? 
E 
gr 

i 

Application: 
Ptatfomi: 
Region: 
Units: 

Electronic Design Automation 
Personal Computer 
Worldwide 
Millions of U.$. Dollars/Actual Units 

Market 

Compaoy 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

DAT Standard info ssystemes 

Douglas Electronics 

Phase TTiree Logic 

Vamp 

Digital 

Integrated SQicon Systems 

Capilano Computing 

Inca 

PLUS Logic 

American Small Business Comp. 

The CAD Group 

Andor 

BV Engineering 

debis Systemhaus 

Foresight Resources 

SIMUCAD 

The Great Softwestem Co. 

Instrumatic Espanola 

Bobcat Systems 

Genrad 

Innovative Data Design 

Cascade Graphics 

Pacific Numerics 

Technische Computer Sfelbm^ 

.8 

.8 

.7 

7 

.6 

.6 

.5 

.5 

.4 
A 
A 
A 
A 
.3 
.3 
.3 
.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.5 

.0 

.0 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.7 

.8 

.7 

.7 

A 

A 

.5 

.0 

A 

A 

A 

.2 

A 

.2 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

0 

0 

0 

0 

0 

8 

0 

2 

0 

0 

0 

3 

0 

6 
0 

0 

0 

0 

0 

10 

0 

0 

0 

5 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.1% 

. 1 % 

. 1 % 

. 1 % 

.1% 

. 1 % 

. 1 % 

.1% 

. 1 % 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 8 tConttoued) 

1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 

Platform: 
Region: 
Units; 

Electronic Design Automation 
Persona] Computer 
Worldwide 

Millions of U.S. Dollars/Actual Units 

@ 
t - * 

•g 

I 
H 

I 
I 
s. 
§ 

I 
cr 

i 

Marke 

Company 

Simutest 

National Semiconductor 

Masta Corporation 

Oliveni 

Robocom 

Dolphin Integration 

NCR Microelectronics 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

.2 

,1 

.1 

.1 

.0 

.0 

.0 

27.4 

557.5 

429.1 

71.3 

57.2 

272.1 

285.4 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

27.4 

305.7 

253.6 

34.6 

17.5 

258.5 

47.2 

.2 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

211.1 

145.9 

29.6 

35.6 

.0 

211.1 

0 

0 

0 

17 

0 

0 

0 

7,503 

64,402 

58,417 

4,184 

1,801 

59,316 

5,086 

.0% 

.0% 

4.9% 

100.0% 

77.0% 

12.8% 

10.3% 

48.8% 

51.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

9.0% 

100.0% 

83.0% 

11.3% 

5.7% 

84.6% 

15.4% 

Source: Dataquest (September 1992) 
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Table 9 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Etearonic Design Automation 
All Platforms 
North America 
Millions of U.S. DoUaiai/Actual Units 

I 
I 

L 
c 

I 
I 

Marke 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardwar 

Revenue Revenue Revenue $iitppcd Revenue Revenu 

Dell Computer 

Infinite Graphics 

Silvar-Ltsco 

Scientific & Engineering SW 

Visionics 

Quantic Laboratories 

Motorola 

Accel Technologies 

ALDEC 

CAD/CAM Group 

Integrated Silicon Systems 

Contec Microelectronics 

LPKF 

SIMUCAD 

Compact Software 

Massteck 

BETRONEX 

Tanner Research 

Phase Three Logic 

Cadisys 

[ntrinsix 

Spectrum Software 

Royal Digital Systems 

Douglas Electronics 

2.8 

2.5 

2.5 

2.5 

2.4 

2.3 

2.1 

2.1 

1.9 

1.8 

1.8 

1.6 

1.5 

1.5 

1.4 

1.2 

1.2 

1.1 

1.0 

1.0 

1.0 

1.0 

.8 

.8 

2.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.3 

.0 

1.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

1.0 

.0 

.0 

.0 

.0 

2.5 

1.4 

2.5 

1.8 

2.1 

2.1 

1.9 

1.9 

1.8 

1.4 

1.4 

.4 

1.4 

1.4 

1.2 

1.0 

1.0 

.9 

1.0 

.0 

1.0 

.7 

.8 

719 

0 

0 

0 

10 

0 

0 

0 

0 

0 

10 

0 

65 

0 

0 

0 

22 

0 

0 

0 

10 

0 

0 

0 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.4 

.0 

.0 

.0 

.2 

.2 

.0 

.0 



Table 9 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units; 

Electronic Design Automation 
All Platforms 
North America 

Millions of US. Dollars/Actual Units 

to 

S" 
•S 

I 
I 

I 

Marke 

Cooipany 

Total Hardware Total 
Factory Hardware Software Units Factory Hardwar 

Revenue Revenue Revenue Shipped Revenue Revenu 

I 
I 
o-

Objea Design 

Objectivity 

National Semiconductor 

Electrical Eng. Software 

Omation 

Vamp 

Capilano Computing 

PLUS Logic 

CAD Language Systems 

NCR Microelectronics 

American Stnall Bu^nesii S^imp. 

The CAD Group 

BV Engineering 

The Great Softwestem Co. 

Bobcat Systems 

Innovative Data Design 

Simutest 

Shared Resources 

Foresight Resources 

Cascade Graphics 

Cooper & Chyan TechnoIo|gt 

Number One Systems 

Technische Computer SyStfe^: 

.8 

.7 

.7 

.6 

.6 

.6 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.0 

.0 

.0 

.0 

.1 

.0 

,0 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

.7 

.6 

.5 

.6 

.6 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.0 

.0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

.1% 

.1% 

. 1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0 

.0 

.0% 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 



Table 9 (Coatlnued) 
1991 CAD/CAM/CAE/G^; Final Market Share 

Application; 
Platform; 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
North America 
Millions of LF.S. Dollars/Actual Units 

& 
H-t 

S" 

i 

I 
a 

I i 
! 

I 
•o 

I 
I 

Company 

Mark 
Total 

Factory Hardware 
Revenue Revenue 

Hardware Total 
Software Units Factory Hardwar 
Revenue Shipped Revenue Revenu 

Other Companies 
All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

Al! European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

59.8 

1,408.7 

1,380.9 
5.2 

22.6 

610.7 

798.0 

57.6 
632.6 

629.3 
2.1 

1.3 
5195 

113.2 

.0 

488.8 

467.6 

3.1 
18.1 

.0 

488.8 

5,872 
54,424 

54,296 

30 

98 

50,647 

3,777 

4.2% 

100.0% 

98.0% 
.4% 

1.6% 
43.4% 

56.6% 

9.1 
100.0 

99.5 

.3 

.2 
82.1 

17.9 
Source: Dataquest (September 1992) 



Table 10 
1991 CAD/CAMŜ e*ie/GIS Final Market Share 

H-* 

S 

1 1 i. 

1 
1 
Ji "O 

c 

0 
9 

1 
a 
1 

Application: 
Platform: 
Region: 
Units: 

Company 

Sun MicrosysteBtts 

Mentor Gi^phiio; 

Cadence 

Valid 

Intergraph 

Hewlett-Packaf^' 

Digital 

Synopsys 

Racal-Redac 

Electronic Design Automation 
Technical Workstation 
North America 
Millions 

COMPASS Design Automation-VLSI 

Harris EDA 

Viewlogic Systems 

LSI Logic 

Quick turn Systems 

Logic Automation 

Ascent Logic Corp 

Computervision 

Comdisco Systems 

Zuken 

EEsof 

Teradyne 

Analogy 

Meta-Software 

Quad Design TfeAtkilogy 

of U.S. Dollars/Actual 

Total 

Units 

Factory Hardware 
Revenue 

208.0 

190.1 

107.0 

79.6 

54.1 

45.1 

29.3 

24.1 

18.6 

15.6 

15.2 

12.6 

9.4 

9.1 

9.0 

7.5 

7.3 

6.3 

5.2 

4.9 

4.5 

4.5 

4.5 

4.3 

Revenue 

180.1 

59.9 

.0 

4.0 

16.9 

37.4 

17.3 

.0 

.0 

.6 

2.0 

.0 

.9 

9.1 

.0 

.0 

2.6 

.0 

2.1 

.1 

.7 

.0 

.0 

.0 

Software 
Revenue 

.0 

65.6 

72.3 

55.7 

17.6 

.0 

3.2 

18.0 

15.4 

12.1 

8.2 

9.9 

7.1 

.0 

9.0 

6.0 

2.5 

5.6 

3.1 

4.2 

2.9 

4.1 

3.9 

4.0 

Hardware 
Units 

Shipped 

13,955 

1,828 

0 

540 

559 

4,410 

1,064 

0 

0 

20 

72 

0 

24 

73 

0 

0 

83 

0 

30 

6 

16 

0 

0 

0 

Total 
Factory 

Revenue 

22.2% 

20.3% 

11.4% 

8.5% 

5.8% 

4.8% 

3.1% 

2.6% 

2.0% 

1.7% 

1.6% 

1.4% 

1.0% 

1.0% 

1.0% 

.8% 

.8% 

.7% 

.6% 

.5% 

.5% 

.5% 

.5% 

.5% 

Market 

Hardware 
Revenue 

53.0% 

17.6% 

.0% 

1.2% 

5.0% 

11.0% 

5.1% 

.0% 

.0% 

.2% 

.6% 

.0% 

.3% 

2.7% 

.0% 

.0% 

.8% 

.0% 

.6% 

.0% 

.2% 

.0% 

.0% 

.0% 



Table 10 (Cootinued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Technical •Workstation 
North America 
Millions of U.S. Dollars/Actual Units 

@ 

V 
s. 

§ 
I 
i 
a 

I 
I 
•8 

s 

B: 

I 

Marke 

Company 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

i-Logix 

Vantage Analysis Systems 

Solboume 

Ontos 

Pacific Numerics 

Test Systems Strategies 

Cascade Design Automation; 

EPIC Design Technology 

Genrad 

Silvar-Lisco 

Scientific & Engineering SW 

Quantic Laboratories 

Motorola 

CAD/CAM Group 

IBM 

Contec Microelectronics 

ACTEL 

Integrated SUiccm Systems 

Xilinx 

SIMUCAD 

Autodesk 

Royal Digital Systems 

Objea Design 

Objectivity 

4.1 

3.9 

3.7 

3.6 

3.4 

3.4 

3.3 

3.1 

3.0 

2.5 

2.5 

2.3 

2.1 

1.8 

1.6 

1.6 

1.6 

1.4 

1.2 

1.1 

1.0 

.8 

.8 

.7 

.0 

.0 

3.6 

.0 

.0 

.0 

.0 

.0 

.6 

.0 

.0 

.0 

.0 

.0 

.9 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

4.1 

3.3 

.0 

3.6 

3.4 

2.9 

2.3 

2.8 

2.0 

1.4 

2.5 

2.1 

2.1 

1.8 

.4 

1.4 

1.4 

1.2 

1.1 

1.1 

1.0 

.7 

.8 

.7 

0 

0 

711 

0 

0 

0 

0 

0 

29 

0 

0 

0 

0 

0 

48 

0 

0 

6 

0 

0 

0 

0 

0 

0 

.4% 

.4% 

.4% 

.4% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

.1% 

.1% 

.1% 

. 1 % 

.1% 

1.1 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 10 (Conttatjed) 

1991 CAD/CAM/CAE/(HS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 
North America 

Millions of U.S. Dollars/Actual Units 

K> 

•§ 
S! 

1 
I 
ff 

"O 
H 

I 

I 
I 
cr 

Market 

Company 

Everex Systems 

National Semiconductor 

Data I/O 

Compact Software 

Microsim 

Infinite Graphics 

CAD Language Systems 

NCR Microelectronics 

Electrical Eng. Software 

Phase iWee Logic 

Shared Resources 

Cooper & Chyan T e c h r ^ t c ^ 

Cadjsys 

Stmutest 

Technische Computer $YSietei6 

Other Companies 

All Companies 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

.7 

.7 

.6 

.6 

.6 

.5 

.4 

A 

A 

.3 

.2 

.1 

.1 

.0 

.0 

.0 

935.7 

.7 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

339.6 

.0 

.5 

.6 

.6 

.5 

.5 

.4 

.4 

.4 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

379.0 

114 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

23,596 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

All N.A-'Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

911.9 

5.2 

18.6 

291.6 

644.2 

337.5 

2.1 

.0 

248.2 

91.4 

360.4 

3.1 

15.4 

.0 

379.0 

23,565 

30 

0 

20,327 

3.269 

97.5% 

.6% 

2.0% 

31.2% 

68.8% 

99.4% 

.6% 

.0% 

73.1% 

26.9% 

Source: Dataquest (September 1992) 



Table 11 
1991 CAD/CAtS/CSB/^Vf Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Hectronic Design Automation 
Host-Dependent 
North America 
Millions of U.S. Dollars/Actual Units 

© 

N> 

D u 

I 
W I 
I 
a 

I 

n 

I 
I 
I 

Company 

Total 
Factory 

Revenue 

78.1 

8.2 

5.0 

4.0 

2.5 

1.1 

.9 

.6 

.4 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.1 

.1 

.1 

Hardware 
Revenue 

53.2 

4.4 

.0 

.6 
1.3 

.1 

.2 

.0 

.0 

.0 

.1 

.0 

.3 

.0 

.0 

.0 

.0 

.0 

.0 

Software 
Revenue 

.8 

2,2 

3-4 

2.4 

,4 

.8 

.7 

.5 

.4 

.4 

,2 

.3 

.4 

.2 

.2 

.2 

.1 

.1 

.1 

Hardware 
Units 

Shipped 

0 

115 

0 

2 

33 

2 

7 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

b 

Total 
Factory 

Revenue 

53.2% 

5.6% 

3.4% 

2.7% 

1.7% 

.7% 

.6% 

.4% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.0% 

.0% 

Market 

Hardware 
Revenue 

52.2% 

4.3% 

.0% 

.5% 

1.2% 

. 1 % 

.2% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

Digital 

IBM 

Cadence 

Teradyne 

Intergraph 

LSI Logic 

Harris EDA 

Meta-Software 

Test Systems Strategies 

Compact Software 

Genrad 

EEsof 

COMPASS Design Automation-VLSI 

Analogy 

Logic Automation 

Electrical Eng. Software 

Data I/O 

SIMUCAD 

Miaosim 



Table 11 (Co^tHnDeiil) 
1991 CAD/CASl/^E^C^S Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Host-Dependent 
North America 

Millions of U.S. Dollars/Actual Units 

e 
H-t 

•S 

Company 

Market 

Total 

Factory 
Hevenue 

Hardware 
Revenue 

Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Other Companies 

All Companies 

44.1 

146.9 

41.9 

101.9 

.0 

13.6 

1,731 

1.892 

30.0% 

100.0% 

41.1% 

100.0% 

I 
3 
S. 
5f •a 
H 

All N.A.-Based Companies 

Ail Asian-Based Companies 

All European-Based Companies 

Ail Hardware Companies 

Ail Turnkey & SW Companies 

146.9 

.0 

.0 

121.2 

25.7 

101.9 

.0 

.0 

95.1 

6.9 

13.6 

.0 

.0 

.0 

13.6 

1,892 

0 

0 

1,731 

161 

100.0% 

.0% 

.0% 

82.5% 

17.5% 

100.0% 

.0% 

.0% 

93.3% 

6.7% 

Sourcet Dauquest (September 1992) 

n 

I 
I 
I 
cr 



Table 12 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 

Server 
North America 

Millions of U.S. Dollafs/Actual Units 

® 

to 

s-

s 
a 

I 
I 
a 

I I •s 
I 
I 
s 
•0 

I 
cr 

I 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Digital 

Sun Microsystems 

2ycad 

Sof bourne 

Ikos Systems 

Cadence 

Intergraph 

Hewlett-Packarf 

IBM 

RacaNRedac 

SIMUCAD 

Other Coti^ianies 

All Companies 

Ali N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

36.1 

28.9 

19.5 

8.9 

7.8 

6.0 

4.2 

2.5 

.6 

.2 

.1 

.0 

114.8 

114.6 

.0 

.2 

84.5 

30.2 

24.9 

23.6 

10.1 

8.8 

7.8 

.0 

2.0 

2.1 

.5 

.2 

.0 

.0 

79.9 

79.8 

.0 

.2 

67.4 

12.5 

.0 

.0 

5.3 

.0 

.0 

4.0 

1.0 

.0 

.1 

.0 

.1 

.0 

10.5 

10.5 

.0 

.0 

.0 

10.5 

291 

1,390 

150 

433 

37 

0 

61 

193 

71 

8 

0 

0 

2,632 

2,624 

0 

8 

2,413 

219 

31.4% 

25.1% 

17.0% 

7.8% 

6.8% 

5.2% 

3.7% 

2.2% 

.5% 

.1% 

.1% 

.0% 

100.0% 

99.9% 

.0% 

. 1 % 

73.7% 

26.3% 

31.2% 

29.5% 

12.7% 

11.0% 

9.8% 

.0% 

2.6% 

2.6% 

.6% 

.2% 

.0% 

.0% 

100.0% 

99.8% 

.0% 

.2% 

84.3% 

15.7% 

Source: DaUquest (September 1992) 
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Table 13 (Continued) 

1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platfonn: 
Region: 
Units: 

Electronic Design Automation 
Persona] Computer 
North America 
Millions of US. Dollars/Actual Units 

O 
t-t 

D 

8 

I i 
a 

I 
I 
•3 I 
I 
? 
B: 
g-

Cotnpany 

Market S 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Reveaue Revenue Revenue Shipped Revenue Heveniie 

Racal-Redac 

nETRONEX 

Tanner Reseaidt 

Harris EDA 

Intrinsic 

Spectrum Soft«^l^: 

Cadisys 

Douglas Electronics^ 

Phase Three Logic 

Omation 

Vamp 

Compact Software 

Digital 

Capilano Computing 

PLUS Logic 

American Small Business Comp. 

The CAD Group 

Integrated Silicon Systems 

BV Engineering 

The Great Softwestem Co, 

Bobcat Systems 

SIMUCAD 

Innovative Data Design 

Foresight Resources 

1,2 

1.2 

1.1 

1,1 

1.0 

1,0 

-9 

,8 

,7 

.6 

.6 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.4 

.2 

.2 

.2 

.2 

.2 

.0 

,1 

,0 

.2 

l.O 

.0 

,0 

.0 

.0 

,0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

,0 

1,2 

1,0 

1.0 

.6 

.0 

1.0 

.9 

.8 

,7 

.6 

.6 

.5 

.3 

.5 

.4 

.4 

.4 

.2 

.4 

.2 

.2 

.2 

.2 

.2 

0 

22 

0 

9 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 
0 

0 

0 

0 

0 

0 

.6% 

,5% 

.5% 

-5% 

.5% 

,5% 

,4% 

.4% 

,3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

,2% 

.2% 

.2% 

.2% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.1% 

,0% 

,1% 

.0% 

. 1 % 

.9% 

.0% 

.0% 

.0% 

.OKi 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 13 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

ElecoxMiic Design Automation 
Personal Computer 
North America 

Millions of U.S. Dollars/Actual Units 

hj 

O 

I 
§ 

I 
5P 
"O 
a 

I 
I 
I 
cr 

I 

Market 

Company 

Pacific Numerics 

Simutest 

Cascade Graphics 

Genrad 

National Semiconduaor 

Number One Systems 

NCR Microelectronics 

Other Companies 

All Companies 

Ail N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shit ilplMsit 

Total 
Factory 

Revenue 
Hardware 

Revenue 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

15.7 

211.4 

207.5 

.0 

3.9 

113.5 

97.9 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

15.7 

111.2 

110.1 

.0 

1.1 

108.8 

2.4 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

85.8 

83.1 

.0 

2.7 

.0 

85.8 

0 

0 

0 

4 

0 

3 

0 

4,141 

26,304 

26,214 

0 

90 

26,176 

128 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

7.4% 

100.0% 

98.2% 

.0% 

1.8% 

53.7% 

46.3% 

.0% 

.0% 

.0% 

14.1% 

100.0% 

990% 

.0% 

1.0% 

97.8% 

2.2% 

Sourcei' Dataquest (September 1992) 



Table 14 
1991 CAD/CAia/Ci^^^ Final Market Share 

Application; 
Platform: 
Region: 
Units; 

Electronic Design Automation 
All Platforms 
Europe 
Millions of U.S. Dollars/Actual Units 

® 

« 

•§ 

I 
JP 

I 
I I 
I 
I 
O" 

I 

Market 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Sun Microsystems 

Digital 

Mentor Graphics 

Hewlett-Packard 

Intergraph 

Compaq 

RacaJ-Redac 

IBM 

Valid 

Cadence 

Siemens Nixdorf Irife i 

Computervision 

Harris EDA 

LPKF 

Aucotec 

Autodesk 

COMPASS Design Automation-VLSI 

Synopsys 

EEsof 

Kloeckner-Moeller 

Mewlogic Systems 

Oread 

Apple Computer 

Ziegler Infortnatics 

125.5 

115.2 

114.9 

83.7 

54.9 

50.2 

45.5 

45.0 

36.5 

34.6 

27.8 

16.5 

13.0 

12.0 

11.3 

10.0 

8.3 

8.0 

7.2 

5.4 

5.3 

4.9 

4.8 

4.7 

107.9 

79.1 

27.5 

64.7 

12.7 

50.2 

.2 

34.4 

1.2 

.0 

13.8 

6.4 

.9 

7.8 

1.9 

.0 

.5 

.0 

.0 

1.1 

.0 

.0 

4.2 

.0 

.0 

.0 

47.1 

,0 

19.2 

.0 

38.1 

3.2 

23.3 

23.3 

9.7 

3 8 

7.7 

3.0 

7.3 

10.0 

6.4 

6.0 

6.3 

3.8 

4.2 

4.9 

.0 

4.7 

6,363 

1,155 

1,104 

9,114 

498 

9.781 

9 

6,261 

71 

0 

408 

124 

57 

520 

350 

0 

11 

0 

5 

44 

0 

0 

1,009 

0 

12.8% 

11.7% 

11.7% 

8.5% 

5.6% 

5.1% 

4.&ii 

4.6% 

3.7% 

3.5% 

2.8% 

1.7% 

1.3% 

1.2% 

1.1% 

1.0% 

.8% 

.8% 

.7% 

.5% 

.5% 

.5% 

23.0% 

16.8% 

5.9% 

13.8% 

2.7% 

10.7% 

.0% 

7.3% 

.2% 

.0% 

2.9% 

1.4% 

.2% 

1.7% 

.4% 

.0% 

. 1 % 

.0% 

.0% 

.2% 

.0% 

.0% 

.9% 

.0% 
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Table 14 mtitma*m 
1991 CADMMii/C/iX/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
Europe 
Millions of U.S. Dollars/Actual Units 

i 
i 
a 

I 
•e 
I 
i 
i 

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
ISDATA 
Comdisco Systems 

Micros Lm 

Caditron 

Dell Computer 

Quicktum Systems 

DECAD 

Test Systems Strate^es 

Aucos eiektronische G e i ^ 

Serb! 

Zuken 

Compact Software 

ISKA 

l-Logix 

DAT Standard info ssyamx^ 

Number One Systems 

Inca 

Scientific & Engineering SW 

Everex Systems 

(CL 
Tedinische Computer Systeme 

Cascade Design Automation 

ALDEC 
National Semiconductor 

2.0 
1.8 
1.7 
1.6 

1.5 
1.4 

1.3 
1.2 
1.2 

1.1 

1.0 

.9 
9 
.8 

.8 

.7 

.7 

.7 

.7 

.7 

.6 

.6 

.5 

.5 

.0 

.0 

.0 

.8 
1.5 
1.4 
.2 
.0 
.4 
.0 
.4 
.0 
.4 
.0 
.0 
.1 
.7 
.0 
.7 
.4 
.1 
.0 
.0 
.1 

1.8 
1.6 
1.6 
.6 
.0 
.0 
.8 

1.1 
.8 

1.1 
.6 
.9 
.4 

.8 

.7 

.6 

.0 

.7 

.0 

.2 

.5 

.4 

.5 

.4 

0 
0 
0 

25 
387 
11 
5 
0 

116 
0 
6 
0 

16 
0 
0 

54 

3 
0 

288 

19 
16 

0 

0 

5 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.2% 

.3% 

.1% 

.0% 

.1% 

.0% 

.1% 

.0% 

.0% 

.0% 

.2% 

.0% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 



Table 14 (Continued) 
1991 CAD/CAM/CAE/GlS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

Electronic Design Automation 
All Ptatfbrnis 
Europe 

Millions of U.S. Dollars/Actual Units 

© 

to 

CO 

>—« 

a 
•o 
S 

I 
I 

I 
9 

I 
I 

Market 

Company 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Massteck 

Pacific Numerics 

Accel Technologies 

Omation 

Motorola 

InstTumatic Espanc^ 

Tanner Research 

Electrical Eng. Software 

CAD Language Systems 

Ontos 

DAPCO 

Integrated Silicon Systems 

Mac Neal-Schwendler 

Meta-Software 

Foresight Resources 

Objectivity 

Vamp 

Masta Corporation 

Olivetti 

Object Design 

Dolphin Integration; 

Cascade Graphics 

Hoixjcom 

American Small Business Comp. 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

17 

0 

0 

0 

0 

0 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table l4 {OuvtlnuefO 
1991 CAD/CAWCAE/caS Final Market Share 

i i 

I 
a 

I 
i 
t 

I 

Application: Electronic Design Autotnation 
Platform: All Platforms 
Region: Europe 

Units: Millions of U.S. 

Company 

NCR Microelectronics 

Cooper & Chyan TechncJogy 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All Eurof>ean-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Sourcn Diitac{uest CSeptentber 1992) 

Dollars/Actual Units 

Total 
Factory 

Revenue 

.0 

.0 

31.8 

983.0 

838.0 

1.0 

144.0 

453.7 

529.3 

Hardware 
Revenue 

.0 

.0 

30.6 

469.5 

434.9 

.4 

34.2 

377.7 

91.7 

Software 
Revenue 

.0 

.0 

.0 

305.4 

212.8 

.6 

92.1 

,0 

305.4 

Hardware 
Units 

Shipped 

0 

0 

3,150 

42,156 

39,989 

6 

2,l6l 

38,694 

3,462 

Total 
Factory 

Revenue 

.0% 

.0% 

3-2% 

100.0% 

85-2% 

.1% 

14.6% 

46.2% 

53-8% 

Market 

Hardware 
Revenue 

,0% 

,0% 

6,5% 

100,0% 

92.6% 

, 1 % 

7,3% 

80.5% 

19.5% 



Table 15 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform; 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 
Europe 

Millions of U.S. Dollars/Actual Units 

6 

O 

I 
3 
I 
X 

I I 
I 
I 
s 
I 

Market 

Company 

Mentor Graphics 

Sun Microsystems 

Hewlett-Packard 

Intergraph 

Racal-Redac 

Valid 

Cadence 

Siemens Nixdorf Info systeme 

Digital 

Computervision 

Harris EDA 

COMPASS Design Automation-VLSI 

Synopsys 

AnaCAD 

HP Cade 

EEsof 

Sagantec 

Analogy 

LSI Logic 

Logic Automam^d! 

IBM 

Genrad 

Aucotec 

Silvar-Uscbi 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

114.9 

110.2 

60.0 

51.0 

42.6 

36.5 

31.2 

27.8 

20.9 

16.5 

12.2 

8.1 

8.0 

4.5 

4.2 

4.2 

4.0 

4.0 

3.9 

3.5 

3.2 

3.0 

2.8 

2.6 

27.5 

95.4 

45.7 

10.8 

.0 

1.2 

.0 

13.8 

14.0 

6.4 

1.0 

.3 

.0 

.0 

2.5 

.0 

.0 

.0 

.4 

.0 

1.5 

.6 

.5 

.0 

47.1 

.0 

.0 

18.4 

35.4 

23.3 

21.1 

9.7 

.0 

3.8 

7.2 

6.2 

6.0 

4.5 

1.3 

3.6 

3.6 

3.6 

3.0 

3.5 

.8 

2.0 

1.8 

1.4 

1,104 

5,996 

5,284 

445 

0 

71 

0 

408 

907 

124 

64 

11 

0 

0 

42 

5 

0 

0 

10 

0 

75 

29 

20 

0 

18.9% 

18.2% 

9.9% 

8.4% 

7.0% 

6.0% 

5.1% 

4.6% 

3.4% 

2.7% 

2.0% 

1.3% 

1.3% 

.7% 

.7% 

.7% 

.7% 

.7% 

.6% 

.6% 

.5% 

.5% 

.5% 

.4% 

12.1% 

42.1% 

20.2% 

4.8% 

.0% 

.5% 

.0% 

6.1% 

6.2% 

2.8% 

.4% 

. 1 % 

.0% 

.0% 

1.1% 

.0% 

.0% 

.0% 

.2% 

.0% 

.6% 

.3% 

.2% 

.0% 



Table 15 (Continued) 
1991 CAO/CAM/CAE/GIS Final Market Share 

Appttcation: 
Platfonn: 
Region: 
Units; 

Electronic Design Automsî iEila 
Technical Workstation 
Europe 

Millions of U.S. Dollars/Aaual Units 

® 
t - * 

S! 

S 
H 
a 

I 

i 
I 
3 
B: 
g-

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Viewlogic Systems 

debis Systemhaus 

Vantage Analysis Systems 

Teradyne 

Comdisco Systems 

Quicktum Systems 

DECAD 

Sol bourne 

Autodesk 

Test Systems Strategies 

Zuken 

ISKA 

i-Logix 

Scientific & Engineering SW 

ICL 

Cascade Design Automation 

ACTEL 

ISDATA 

National Semiconductor 

Technische Computer SystcssC 

Pacific Numerics 

Compact Software 

Data I/O 

Xilinx 

2.5 

2.1 

2.1 

2.0 

1.8 

1.4 

1.3 

1.2 

1.1 

1.1 

1.0 

.9 

.8 

.7 

.7 

.6 

.5 

.4 

.4 

A 

A 

A 

.3 

.3 

.0 

.5 

.0 

.3 

.0 

1.4 

.2 

1.1 

.0 

.0 

.4 

.4 

.0 

.0 

.4 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

1.9 

1.3 

1.8 

1.3 

1.6 

.0 

.8 

.0 

1.1 

1.0 

.6 

.4 

.8 

.7 

.2 

.4 

.5 

.4 

.4 

.3 

.4 

.4 

.3 

.3 

0 

11 

0 

7 

0 

11 

4 

232 

0 

0 

6 

16 

0 

0 

19 

0 

0 

0 

5 

11 

0 

0 

0 

0 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.2% 

.0% 

.1% 

.0% 

.6% 

.1% 

.5% 

.0% 

.0% 

.2% 

.2% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 15 (Contlntied) 
1991 CAD/CAM/CAE/OB Final Market Share 

@ 
1-1 

ô 

D 
«i S 
•§ 

I 

•s 

I 
I 
g: 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 
Europe 

Millions of U.S. Dollars/Actual Units 

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue. Shipped Revenue Revenue 
Motorola 

ALS Design 

Inca 

CAD language; $)!!it0ril5 

Ontos 

DAPCO 

Microsim 

Electrical Eng. Software 

Integrated Silicon Systems 

Meta-Sofhvare 

Objectivity 

Everex Systems 

Object Design 

Serbi 

Dolphin Integration 

Cooper & Chyan TechndJcj^ 

NCR Microelectronics 

Other Companies 

All Companies 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.0 

.0 

.0 

.0 

606.3 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

226.6 

.3 

.3 

.0 

.2 

.2 

.1 

.2 

.1 

.1 

.1 

.1 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

225.7 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

13 

0 

0 

0 

0 

0 

0 

14,930 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

Ail Turnkey & SW Companies 

512.9 
1.0 

92.4 

193.9 
412.4 

207.6 

.4 

18.6 

157.9 

68.7 

165.0 

.6 
60.1 

.0 

225.7 

14,393 
6 

532 

12,443 

2.487 

84.6% 

.2% 

15.2% 

32.0% 

68.0% 

91.6% 

.2% 

8.2% 

69-7% 

30.3% 

Souree: Dauquest (September 1992) 



Table 16 
1991 CAD/CABt̂ OlU^GIS Final Market Share 

0 
t-t 

•9 g 

^ 

1 
1 fj 

1 1 
c 

9 

3 
B: or 

i 

Application: 
Platformr 
Region: 
Units: 

Company 

Digital 

IBM 

Teradyne 

Intergraph 

Cadence 

Aucotec 

LSI Logic 

Genrad 

debts Systemhaus 

EEsof 

Compact Software 

Analogy 

Electronic Design 
Host-Dependent 
Europe 

Automation 

Millions of U.S. Dollars/Actual Units 

COMPASS Design Automation-VLSI 

ISDATA 

Test Systems Strategies 

MacNeal-Schwendler 

Logic Automation 

Data I/O 

Electrical Eng, Software 

DECAD 

Micfosim 

Meta-Software 

Total 
Factory 

Revenue 

643 

16.1 

1,8 

1.5 

1.4 

.6 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.0 

.0 

.0 

Hardware 
Revenue 

44.3 

8,7 

.2 

,7 

.0 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Software 
Revenue 

,0 

4.3 

1,1 

,2 

.9 
A 

.3 

.2 

,2 

3 
.2 

.2 

.2 

.0 

.0 

.0 

Hardware 
Units 

Shipped 

0 

193 

1 

20 

0 

2 

1 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

Total 
Factory 

Revenue 

57.0% 

14.3% 

1.6% 

1.3% 
1.2% 

.5% 

,4% 

.3% 

.3% 

.3% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

Market S 

Hardware 
Revenue 

57,0% 

11,2% 

.3% 

,9% 

.0% 

,1% 

,1% 

.1% 

.1% 

,0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 16 (Continued) 
1991 CAD/CAM/CAE/as Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Host-Dejjendent 
Europ>e 
Millions of U.S. Dollars/Actual Units 

I 
f 
I 

Company 

Market 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Tumkey & S"W Companies 

24.6 

112.7 

111.6 

.0 

1.1 

88.9 

23.8 

23.4 

77.8 

77.6 

.0 

.2 

67.7 

10.1 

.0 

9.0 

8.3 

.0 

.7 

.0 

9.0 

966 

1,187 

1,183 

0 

4 

966 

221 

21.8% 

100.0% 

99.0% 

.0% 

1.0% 

78.9% 

21.1% 

30.1% 

100.0% 

99.8% 

.0% 

.2% 

87.1% 

12.9% 

Source: Dataquest (September 1992) 

c 

3 

I 
a 
I 



Table 17 
1991 CM>/CAM/CA||/GC9 Final Market Share 

Application; 
Platform: 
Region; 
Units: 

Electronic Design Automation 
Server 
Europe 

Millions of U.S. Dollars/Actual Units 

@ 
H-t 

O 

•§ 

I 
a 

I 
i I 
i-
o 
T) 

3 
I 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Digital 

Sun Microsystems 

Zycad 

Solboume 

ikos Systems 

Hewlett-Packard 

Intergraph 

Cadence 

IBM 

Racal'Redac 

MacNeal-Schwendler 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

30.1 

15.3 

4.5 

2.8 

2.6 

2.5 

2.4 

2.0 

1.1 

.2 

.1 

.0 

63.7 

63.5 

.0 

.2 

53.9 

9.8 

20.7 

12.5 

2.3 

2.8 

2.6 

2.0 

1.2 

.0 

.8 

.2 

.0 

.0 

45.2 

45.0 

.0 

.2 

41.1 

4.1 

.0 

.0 

1.2 

.0 

.0 

.0 

.6 
1.4 

.2 

.0 

.1 

.0 

3.4 

3.4 

.0 

.0 

.0 

3.4 

248 

368 

34 

141 

12 

193 

34 

0 

122 

9 

0 

0 

1,161 

1,152 

0 

9 

1,081 

79 

47.2% 

24.1% 

7.1% 

4.4% 

4.1% 

4.0% 

3.8% 

3.2% 

1.7% 

.3% 

.1% 

.0% 

100.0% 

99.7% 

.0% 

.3% 

84.6% 

15.4% 

45.9% 

27.7% 

5.2% 

6.1% 

5.8% 

4.5% 

2.7% 

.0% 

1.8% 

100.0% 

99.6% 

.0% 

.4% 

91.0% 

9.0% 

Source DaUquest (September 1992) 
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Table 18 (Continued) 
1991 CAD/CAM/CAE/aJS Final Market Share 

Application: 
Platform; 
Region: 

Units: 

Electronic Design Au{opti[̂ ;{|9n 
Personal Computer 
Europe 
Millions of U.S. Dollars/Actual Units 

@ 

ro 

I fS 
•8 

1 
a 

I 

Market Sh 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

e 

a 

I 

Dell Computer 

Microsim 

ISDATA 

Aucos elektronisdte G ŜÎ tfe 

Serbi 

Harris EDA 

DAT Standard Info ssystiftdm 

Number One Systems 

Everex Systems 

Teradyne 

ALDEC 

Inca 

Massteck 

Accel Technologies 

debts Systemhaus 

Omation 

Compact Software 

Instnitnatic Espanofat 

Tanner Research 

Tedinische Computer SysceOMS 

Foresight Resources 

Vamp 

Olivetti 

Masta Corporation 

1.5 

1.5 

1.4 

1.2 

1.1 

.8 

.8 

.7 

.6 

.6 

.5 

.5 

.4 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

1.5 

.0 

.0 

.4 

.0 

.0 

.0 

.1 

.6 

.0 

.0 

.5 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

1.4 

1.2 

.8 

1.1 

.6 

.7 

.6 

.0 

.5 

.5 

.0 

.4 

.4 

.2 

.3 

.3 

.2 

.2 

.1 

.1 

.1 

.0 

.1 

387 

0 

0 

116 

0 

0 

0 

54 

275 

0 

0 

2 

0 

0 

6 

0 

0 

0 

0 

5 

0 

0 

17 

0 

.8% 

.8% 

.7% 

.6% 

.5% 

.4% 

.4% 

.4% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

1.3% 

.0% 

.0% 

.3% 

.0% 

.0% 

.0% 

. 1 % 

.5% 

.0% 

.0% 

.4% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 



Table 18 CContintied) 
1991 CAD/CAM/CAE/GIS Final Market Share 

@ 
H-t 

o 

•8 

1 
a 

n 

I a 
o 
9 

I 
cr 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Personal Computer 
Europe 

Millions of U.S. Dollars/Actual. Units 

Company 

Genrad 

National Semiconduaor 

Cascade Graphics 

Robocom 

American Small Business QiSi^.i.-: 

Integrated Silicon Systems 

Dolphin Integration 

Pacific Numerics 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Tumkey & SW Companies 

ToUl 
Factory 

Hevenue 

.1 

,1 

.0 

.0 

.0 

.0 

.0 

.0 

7.2 

200,4 

150,0 

,0 

50,3 

117,1 

833 

Hardware 
Revenue 

,0 

.0 

,0 

.0 

,0 

.0 

,0 

,0 

7,2 

119.9 

104.7 

,0 

15.3 

111.0 

8.9 

Software 
Revenue 

.1 

.1 

,0 

.0 

.0 

,0 

,0 

.0 

.0 

67,3 

36.1 

.0 

31.3 

,0 

67,3 

Hardware 
Units 

Shipped 

4 

0 

0 

0 

0 

0 

0 

0 

2,184 

24,878 

23,262 

0 

l,6l6 

24,203 

675 

Total 
Factory 

Revenue 

,0% 

.0% 

.0% 

,0% 

.0% 

.0% 

.0% 

.0% 

3,6% 

lOO.OW 

749% 

.0% 

25.1% 

58,4% 

41,6% 

Market Sha 

Hardware 
Revenue 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

6,0% 

100.0% 

87.3% 

,0% 

12,7% 

92,5% 

7.5% 

Source: Dataquest CSeptember 1992) 



Tabk 19 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electjonic Design Automation 
All Platforms 
Asia 

Millions of U.S. Dollars/Actual Units 

@ 
l- i 

1 

1 
o. 

I 
! 

I 
I 

Market Sh 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Sun Microsystems 

Zuken 

Mentor Graphics 

Cadence 

Fujitsu 

ISTEC 

Uchida Yoko 

Wacom 

Valid 

Sharp System Products—NO OEM 

Seiko Instruments—NO OEM 

Hewlett-Packard 

Digital 

IBM 

CADIX 

Racal-Redac 

Intergraph 

Toshiba—NO OEM 

Hitachi 

Viewlogic Systems 

Synopsys 

CADAM 

Zycad 

COMPASS l > N ^ AuxpS^tail^^ 

124.6 

97.1 

91.1 

81.4 

75.3 

58.2 

36.8 

36.6 

36.0 

31.2 

30.6 

30.0 

27.3 

26.9 

22.6 

20.6 

17.1 

11.6 

9.0 

8.2 

8.0 

6.7 

6.0 

5.8 

107.2 

38.9 

26.4 

.0 

51.1 

38.3 

34.9 

7.3 

.0 

16.2 

13.2 

24.7 

17.9 

20.1 

9.0 

.0 

3.9 

5.8 

4.3 

.0 

.0 

1.5 

3.1 

.3 

.0 

58.3 

33.7 

81.4 

16.7 

15.3 

1.8 

25.5 

29.5 

15.0 

14.0 

.0 

1.1 

3.5 

11.3 

15.8 

6.4 

4.6 

3.8 

6.4 

6.0 

4.4 

1.6 

4.5 

6,832 

567 

876 

0 

1,694 

4,198 

584 

603 

0 

186 

188 

3,204 

252 

3,409 

166 

0 

139 

131 

264 

0 

0 

300 

46 

8 

12.6% 

9.8% 

9.2% 

8.2% 

7.6% 

5.9% 

3.7% 

3.7% 

3.6% 

3.1% 

3.1% 

3.0% 

2.8% 

2.7% 

2.3% 

2.1% 

1.7% 

1.2% 

.9% 

.8% 

.8% 

.7% 

.6% 

.6% 

23.3% 

8.4% 

5.7% 

.0% 

11.1% 

8.3% 

7.6% 

1.6% 

.0% 

3.5% 

2.9% 

5.4% 

3.9% 

4.4% 

2.0% 

.0% 

.8% 

1.3% 

.9% 

.0% 

.0% 

.3% 

.7% 

. 1 % 



Table 19 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Piatform: 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
Asia 

Millions of U,S. Dollars/Actual Units 

® 

ro 

I S 
•S 
g 
^M 

i 1 
a 
5P 
•o a 

I 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Reventie Revenue Revenue Shipped Revenue Revenue 

Han-is EDA 

Tokyo Electron—NO OEM 

EEsof 

Silvar-Lisco 

Quicktura Systems 

Sony 

Compaq 

Century Research Ceotef 

Xiliruc 

Data I/O 

Ikos Systems 

Autodesk 

Contec MicroelectK8^ 

Computervision 

PADS Software 

Apple Computer 

ACI1EL 

Sumitomo Denko Workstation 

LSI Logic 

Cascade Design Automation 

Meta-Software 

Comdisco Systems 

Solboume 

Logic Automation 

4.9 

4.7 

4 5 

4,5 

3.5 

3.3 

3 3 

2.9 

2.7 

2.6 

2.6 

2.5 

2.4 

2.2 

2.2 

2.0 

1.9 

1.8 

1.8 

1.7 

1.6 

1.5 

1.4 

1.4 

.7 

1,6 

.0 

.0 

3.5 

2.9 

3.3 

1.6 

.0 

.0 

2.6 

.0 

.0 

.9 

.0 

1.8 

.0 

1.8 

.2 

.0 

.0 

.0 

1.4 

.0 

2,7 

2,3 

4.0 

2,5 

,0 

.0 

.0 

1.1 

2.4 

2.6 

.0 

2.5 

2.2 

1.0 

1,9 

.0 

1,8 

.0 

1.3 

1.2 

1.4 

1.3 

,0 

1,4 

24 

18 

3 

0 

28 

191 
638 

18 

0 

0 

12 

0 

0 

21 

0 

427 

0 

100 

4 

0 

0 

0 

131 

0 

,5% 

,5% 

.5% 

,5% 

.4% 

.3% 

.3% 

.3% 

.3% 

,3% 

.3% 

,3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

,2% 

.2% 

.2% 

. 1 % 

, 1 % 

. 1 % 

. 1 % 

.3% 

.0% 

.0% 

.8% 

.6% 

.7% 

,3% 

.0% 

,0% 

.6% 

.0% 

.0% 

.2% 

.0% 

.4% 

.0% 

.4% 

.0% 

.0% 

.0% 

.0% 

.3% 

.0% 



Table 19 (Condnued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 

Platform: 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
Asia 

Millions of U.S. Dollars/Actual Units 

@ 
»-* 
to 

f 

i 
5f 
•o 

i 

I 
I 
I 
o-

i 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Teradyne 

Altera 

D'KF 

Omron 

Test Systems Strategies 

Integrated Silicon Systetne; 

Analogy 

Vantage Analysis Systems 

Microsim 

BETRONEX 

Compact Software 

Cooper & Chyan TechnoliQ^ 

Qu antic Laboratories 

i-Logix 

Electrical Eng. Software 

Scientific & Engineering SW 

Andor 

EPIC Design Technology 

Accel Technologies 

SIMUCAD 

Everex Systems 

Object Design 

ALDEC 

CAD Language Sy 

1.4 

1.4 

1.4 

1.4 

1.2 

1.1 

1.1 

1.1 

1.0 

9 

.9 

.7 

.6 

.6 

.5 

.4 

.4 

.4 

.3 

.3 

.2 

.2 

.1 

.1 

.2 

.0 

9 
1.2 

.0 

.2 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.9 

1.2 

.3 

.1 

1.1 

.9 

1.0 

.9 

1.0 

.8 

.9 

.7 

.5 

.6 

.5 

.4 

.2 

.3 

.2 

.3 

.0 

.2 

.1 

.1 

3 

0 

59 

39 

0 

7 

0 

0 

0 

17 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

86 

0 

0 

0 

. 1 % 

.1% 

. 1 % 

. 1 % 

. 1 % 

.1% 

. 1 % 

. 1 % 

.1% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 19 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
Asia 

Millions of U.S. Dollars/Actual Units 

® 
M 

Is) 

o 

I 
§ 
I 
a 
jf 
1 

I 
I 
i 

Market Sha 

Company 

Tanner Resea«^-

Motorola 

Objectivity 

NCR Microelectronics 

Massteck 

Kubota Computer 

Vamp 

The CAD Group 

Technische CompuHSf-.^teme 

Omation 

National Semicondw^^ 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

Ail Turnkey & SW Companies 

Total 
Factory 

Revenue 

.0 

.0 

.0 

.0 

.0 

12.0 

992.4 

546.1 

423.4 

22.9 

225.7 

766,7 

Hardware 
Hevenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

11,6 

460.5 

231.5 

228,1 

1.0 

19M 

267,4 

,1 

.1 

.1 

,0 

,1 

,0 

,0 

,0 

.0 

,0 

,0 

.0 

4&7.5 

220.4 

170,0 

17,0 

.0 

407.5 

0 

0 

0 

0 

0 

3 

0 

0 

1 

0 

0 

1,264 

26,742 

17,713 

8,953 

77 

16,660 

10,082 

.0% 

,0% 

.0% 

.0% 

,0% 

,0% 

.m> 
,0% 

,0% 

,0% 

.0% 

1,2% 

100,0% 

55,0% 

42,7% 

2.3% 

22.7% 

77.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

,0% 

,0% 

.0% 

.0% 

2,5% 

100,0% 

50,3% 

49.5% 

.2% 

41.9% 

58.1% 

Hardware Total 
Software Unite Factory Hardware 
Revenue Shipped Revenue Revenue 

Soufce; Dataqgest (September 199!) 



Table 20 

1991 CAD/CAM/€m/e^ Una! Market Share 

Application: 
Platform: 
Region: 
Units: 

Mectronic Design Automa^iJ!! 
Technical Worltstation 
Asia 

Millions of U.S. Dollars/Actual Units 

© 

K) 

o 

1 
a 

i 

I I 
I 

Market Sh 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Sun Microsystems 

Zuken 

Mentor Graphics 

Cadence 

Uchida Yoko 

NEC 

Valid 

Fujitsu 

Seiko Instruments—NO OEM 

Sharp System Products—NO OEM 

CADDC 

Hewlen-Packard 

Racal-Redac 

Intergraph 

Toshiba—NO OEM 

Synopsys 

Digital 

COMPASS Design AutomatiMl-VI^ 

Tokyo Electron—NO OEM 

Harrb EDA 

Hitachi 

Silvar-Lisco 

Viewlogic Systems 

Quicktum Systems 

109.5 

97.1 

91.1 

72.9 

36.8 

36.6 

36.0 

30.9 

27.3 

27.1 

22.6 

21.2 

20.6 

16.4 

11.6 

8.0 

5.8 

5.7 

4.7 

4.7 

4.5 

4.5 

3 8 

3.5 

94.8 

38.9 

26.4 

.0 

34.9 

20.1 

.0 

20.9 

11.7 

14.1 

9.0 

17.7 

.0 

3.6 

5.8 

.0 

3.3 

.2 

1.6 

.6 

2.2 

.0 

.0 

3.5 

.0 

58.3 

33.7 

72.9 

1.8 

13.5 

29.5 

6.9 

12.8 

13.0 

11.3 

.0 

15.8 

6.3 

4.6 

6.0 

.8 

4.4 

2.3 

2.5 

1.9 

2.5 

2.9 

.0 

6,357 

567 

876 

0 

584 

1,146 

0 

748 

175 

168 

166 

1,824 

0 

126 

131 

0 

198 

7 

18 

22 

89 

0 

0 

28 

14.8% 

13.1% 

12.3% 

9.8% 

5.0% 

4.9% 

4.9% 

4.2% 

3.7% 

3.7% 

3.0% 

2.9% 

2.8% 

2.2% 

1.6% 

1.1% 

.8% 

.8% 

.6% 

.6% 

.6% 

.6% 

.5% 

29.6% 

12.1% 

8.3% 

.0% 

10.9% 

6.3% 

.0% 

6.5% 

3.7% 

4.4% 

2.8% 

5.5% 

.0% 

1.1% 

1.8% 

.0% 

1.0% 

. 1 % 

.5% 

.2% 

.7% 

.0% 

.0% 

1.1% 



Table 20 CContinued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

IM 

s* 
p 
•i 
8 

I 
a 
if 
•s 

I 
I 
i 
I 

Application: 
Ptatform: 
Region: 
Units; 

Electronic Design Automation 
Technical Workstation 
Asia 
Millions of U.S. Dollars/Artual Units 

Market Sha 

Company 

Sony 

Century Research Center 

EEsof 

Wacom 

Contec Microelectronics 

Computervision 

IBM 

Sumitomo Denko Workstation 

Cascade Design Automation 

LSI Logic 

Comdisco Systems 

Logic Automation 

Meta^oftware 

Omron 

Test Systems Strategies 

Vantage Analjrais Systems 

Analogy 

Integrated Silicon Systems 

Cooper & Chyan Technology 

Teradyne 

Quantic Laboratories 

i-Logix 

Data I/O 

Solboume 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

3.3 

2.9 

2.6 

2.5 

2.4 

2.2 

2.1 

1.7 

1.7 

1.6 

1.5 
1.4 

1.4 

1.4 

1.1 

1.1 

1.0 

9 
.7 

.7 

.6 

.6 

.5 

.4 

2.9 

1.6 

.0 

.6 

.0 

.9 

1.2 

1.7 

.0 

.2 

.0 

.0 

.0 

1.2 

.0 

.0 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.4 

.0 

M 

2.3 

19 

2.2 

1.0 

.5 

.0 

1.2 

1.2 

1.3 

1.4 

1.2 

.1 

1.0 

9 

.9 

.8 

.7 

.4 

.5 

.6 

.5 

.0 

191 

18 

3 

25 

0 

21 

59 

90 

0 

4 

0 

0 

0 

39 

0 

0 

0 

4 

0 

2 

0 

0 

0 

81 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

9% 

5% 

0% 

2% 

0% 

3% 

.4% 

5% 

0% 

0% 

0% 

0% 

0% 

4% 

0% 

,0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

1% 



Table 20 (Contliiued) 
1991 CAD/CAWCAE/G® Final Market Share 

Application: 
Platform: 
Region: 
Units; 

Electronic Design Automation 
Technical Workstation 
Asia 
Millions of US. Dollars/Actual Units 

K) 

i 
•i 

I 
H a 

M 
I 
•3 

I 
a 
§ 

i 
o-

I 

Company 

Total 
Factory 

Revenue 

.4 

4 

4 

4 

4 

3 

3 

2 

2 

0 

0 

0 

0 

Hardware 
Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Software 
Revenue 

.4 

.4 

.3 

.3 

.4 

.2 

.3 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

Hardware 
Units 

Shipped 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

1 

0 

Total 
Factory 

Revenue 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

Market Sh 

Hardware 
Revenue 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

ACTEL 

Compact Software 

Electrical Eng. Software 

EPIC Design Technology 

Scientific & Engineering SW 

Xiliruc 

Autodesk 

SIMUCAD 

Object Design 

CAD Language Systems 

Microsim 

Motorola 

Objectivity 

NCR Microelectronics 

Kuhota Computer 

Everex Systems 

Technische Computer Sy^ettj£ 

National Semiconduaor 



Table 20 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

© 
i - t 

to 

D 

•§ 

1 
a 

a 
5f 

"O 
(J 

I 
I 
i 
a 

I 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 
Asia 
Millions of U.S. Dollars/Actual Units 

Company 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

AJI Turnkey & SW Companies 

Source: Dataquest (September 1992) 

Market Sh 

Total 
Factory 

Revenue 
Hanlware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

.0 

741,7 

410.3 

310.9 

20.6 

144.2 

597.5 

.0 

320.0 

152.9 

167.1 

.0 

124.1 

195.9 

.0 

328.2 

182.8 

129.5 

15.9 

.0 

328.2 

0 

13,776 

9,618 

4,157 

1 

8,774 

5,002 

.0% 

100.0% 

55.3% 

41.9% 

2.8% 

19.4H 

80.6% 

.0% 

100.0% 

47.8% 

52.2% 

,0% 

38.8% 

61.2% 



Table 21 
1991 CAD/CAt^atiE/cagS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic Design Automation 
Host-Dependent 
Asia 
Millions of U.S, Dollars/Actual l ln% 

@ 

ro 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

I i 
a 
5P 

•Q 

I I 
3 

I 

Fujitsu 

Digital 

IBM 

Seiko Instrim«eiai»-^b P9SM 

Cadence 

Hitachi 

Teradyne 

Intergraph 

Harris EDA 

Compact Softw^i^: 

Meta-Software 

LSI Logic 

EEsof 

Electrical Eng. Software 

Test Systems Strategies 

COMPASS Design AutomatioaTVlSIl 

Data I/O 

Analogy 

Logic Automation 

Kubota Computer 

Microsim 

5IMUCAD 

32.4 

14.7 

10.9 

3.3 

2.8 

1.4 

.6 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

22.0 

10.0 

5.9 
1.4 

.0 

.7 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

7.2 

.2 

2.9 

1.1 

2.8 

.6 

.4 

.0 

.2 

.2 

.2 

.1 

.2 

.0 

.0 

.0 

.0 

546 

0 

153 

13 

0 

24 

0 

5 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

42.4% 

19.2% 

14.3% 

4.3% 

3.7% 

1.9% 

.7% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

45.5% 

20.7% 

12.2% 

2.9% 

.0% 

1.4% 

.2% 

.2% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 2t CConttaued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
fiegion: 
Units: 

Electronic Design Automation 
Host-Dependent 
Asia 

Millions of U.S. Dollars/Actual Units 

® 

to 

i 
B 
•g 

I 
s. 

I 
i 
I 

Company 

Market Sha 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

AJt European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

8-5 

76,4 

39-3 

37.1 

.0 

22,9 

53.5 

8.0 

48.3 

24.2 

24,1 

.0 

18,0 

30.3 

.0 

16,6 

7,7 

8.9 

.0 

.0 

16.6 

332 

1,076 

492 

583 

0 

332 

744 

11.1% 

100.0% 

51.4% 

48.6% 

.0% 

30.0% 

70.0% 

l6.6% 

100.0% 

50.2% 

49-8% 

.0% 

37.3% 

62.7% 

Source; Ewtaquest (September 19SZ) 



Table 22 
1991 CAD/CAftt^l:^GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Server 
Asia 
Millions of U.S. Dollars/Actual Units 

I 

•3 

I 
I 
t i 
3 
a-

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Rereoue Revenue Revenue Shipped Revenue Revenue 

Sun Microsystems 

Digital 

Zycad 

Cadence 

Sharp System ProducM^Q OEM 

Ikos Systems 

Solboume 

Hewlett-Packard 

IBM 

Intergraph 

Sumitomo Denko "VMĵ taJgî  

SIMUCAD 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

Ail Hardware Companies 

All Turnkey & SW Companies 

Source Dauquest (September 1992) 

15.2 
6.8 
6.0 

5.7 
4.1 
2.6 
1.0 
.8 
.7 
.4 
.1 
.0 
.0 

43.3 

39.1 
4.2 

.0 
26.7 

16.6 

12.4 

4.7 

3.1 

.0 

2.1 

26 
1.0 
.6 

.5 

.2 

.1 

.0 

.0 

27.3 

25.0 

2.2 

.0 

21.7 

5.6 

.0 

.0 

1.6 

5.7 

1.9 
.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

9.4 

7.5 

1.9 
.0 

.0 

9.4 

474 
54 
46 
0 

18 
12 
49 
60 
66 

8 
11 
0 

0 
798 

769 

29 
0 

724 
74 

35.0% 
15.6% 

13.9% 

13.1% 
9.4% 

6.0% 

2.3% 
1.8% 

1.5% 
1.0% 

.3% 

.0% 

.0% 

100.0% 

90.3% 
9.7% 

.0% 

61.8% 
38.2% 

45.4% 
17.1% 
11.4% 

.0% 

7.7% 
9.6% 

3.7% 
2.2% 

1.7% 
.6% 

.5% 

.0% 

.0% 

100.0% 

91.8% 

8.2% 

.0% 

79.5% 

20.5% 



Table 23 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application r 
Platform; 
Region: 
Units: 

Electronic Design Automation 
Personal Computer 
Asia 

Millions of U.S. Dollars/Actual Units 

@ 
I-* 

N 

§> 
B 

•s 

i 
I 
s 
a. 
?p 
•o 
H 

I 
I 
I 
tr 

Market Sh 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Hardware 
Revenue 

Wacom 

NEC 

IBM 

Fujitsu 

Hewlett-Packard 

CAD AM 

Viewlogic Systems 

Compaq 

Hitachi 

XititK 

Autodesk 

PADS Software 

Data I/O 

Apple Computer 

EEsof 

ACTEL 

Altera 

tPKF 

BETRONEX 

Microsim 

Andor 

Compact Software 

Accel Technologies 

Integrated Silicon Systems 

34.2 

21.6 

13.2 

12,1 

8.1 

6.7 

4.4 

3.3 

3.1 

2.4 

2.2 

2.2 

2.1 

2.0 

1.7 

1.6 

1.4 

1.4 

.9 

.9 

.4 

.3 

.3 

.2 

6.7 

18.2 

12.5 

8.2 

6.4 

1.5 

.0 

3.3 

1.5 

.0 

-0 

.0 

.0 

1.8 

.0 

.0 

.0 

.9 

.1 

.0 

.1 

.0 

.0 

.1 

23.7 

1.7 

.0 

2.7 

.0 

4.4 

3.5 

.0 

1.3 

2.2 

2.2 

1.9 

2.1 

.0 

1.5 

1.4 

1.2 

.3 

.8 

.9 

.2 

.3 

.2 

.1 

578 

3,052 

3,131 

400 

1,320 

300 

0 

638 

151 

0 

0 

0 

0 

427 

0 

0 

0 

59 

17 

0 

3 

0 

. 0 

3 

26.1% 

16.5% 

10,1% 

9,2% 

6.2% 

5,1% 

3.4% 

2,5% 

2,3% 

1.9% 

1.7% 

1.7% 

1.6% 

1.6% 

1.3% 

1.2% 

1.0% 

1.0% 

.7% 

.7% 

.3% 

.2% 

.2% 

.2% 

10.4% 

28.0% 

19.3% 

12.6% 

9,9% 

2,3% 

.0% 

5,0% 

2.3% 

.0% 

.0% 

•2.8% 

.0% 

.0% 

.0% 

1.4% 

.1% 

.0% 

.1% 

.0% 

.0% 

.1% 



Table 23 (Continued) 
1991 CAD/CAM/CAE/GIS Final Maiiwt Share 

Application: 
Ptatfonn: 
Region; 
Units: 

Electronic Design Autlaoetî <Jn: 
Personal Computer 
Asia 
Millions of U.S. Dollars/Actual Units 

K) 

s* 
•e 

I 
I 

•8 

I 
I 
I 

Market Sh 

Conapany 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
Teradyne 
Everex Systenis 
ALDEC 
Digital 

Tanner Research 

Massteck 

Vamp 

The CAD Group 

SIMUCAD 

Omation 

Technische Computer. Sj5!ie«ie 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: DaUquest (September 1992) 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

3.5 

130.9 

57.4 

71.3 

2.3 

31.8 

99.1 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.5 

64.9 

29.3 

34.6 

1.0 

29.2 

35.7 

.2 

.0 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

533 

22.5 

29.6 

1.2 

.0 

53.3 

0 

82 

0 

0 

0 

0 

0 

0 

0 

0 

0 

932 

11,093 

6,833 

4,184 

76 

6,830 

4,263 

.2% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
2.7% 

100.0% 

43.8% 

54.4% 

1.7% 

24.3% 

75.7% 

.0% 

.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

5.5% 

100.0% 

45.1% 

53.4% 

1.5% 

45.0% 

55.0% 



Elec tron ic D e s i g n A u t o m a t i o n A p p l i c a t i o n s Final Market S h a r e 7 1 

I 

I 

^ 

1 (A 

« 

1 
s "S 

1 
(D 
NN 

O 

c 
,0 

0 
3 

< 
s> 
8 « -a 
Q l | 

is '̂  
^ 3 S 
lu ^ cc 

I 
3 S 

Ills 

l l l j 
CA 

U 41 

I ̂  I g 5S 

^ ^ 3 

I 
^ 1^ 

SD g ^ # g g g # 
1-1 P) tC O O •^ O iH tS 

(O T- (N " 

IH . 
5 r--

(N r> 

^ ^ Ŝ  
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Table 24 (Continued) 
1991 CAD/CAM/CAE/GlS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
Rest of World 

Millions of U.S. DollarVActual Units 

© 

K) 

D 

I 

i 
a 

4 

I 
I 
I 
tr 

i 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

LPKF 

Royal Digital Systems 

Teradyne 

Spectrum Software 

Number One Systems 

Accel Technologies 

Massteck 

Capilano Computing 

Ziegler Informatics 

Cooper & Chyan Technology 

American Small Business Comp. 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Sourcet Dataquest (September 1992) 

.2 

.0 

.0 

.0 

4.9 

40.6 

39.4 

.5 

.7 

29.8 

10.8 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

4.7 

26.7 

26.4 

.2 

.2 

25.5 

1.2 

.0 

.0 

.0 

.0 

.0 

8.5 

7.6 

.3 

.5 

.0 

8.5 

7 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

463 

3,074 

3,051 

3 

19 

3,023 

51 

.4% 

.3% 

.3% 

.2% 

.1% 

. 1 % 

. 1 % 

.1% 

.1% 

.0% 

.0% 

12.1% 

100.0% 

97.0% 

1.3% 

1.7% 

73.4% 

26.6% 

.4% 

.0% 

.0% 

.0% 

17.6% 

100.0% 

98.6% 

.8% 

.6% 

95.5% 

4.5% 



Table 25 

1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platform; 
RegiofJ; 
Units; 

Electronic Design Automation 

Technical Woricstation 
Rest of VCorld 
Millions of US. Dollars/Actual Units 

® 
K* 

K) 

o 
M 

s 

•i 

f 
I 
5 

I 
•3 I 
I 
s 

i 
a 
I 

Market Sha 

Company 

Total 
Factory 

Revenue 

4.3 

2.4 

1.6 

.8 

.7 

.6 

.5 

.5 

.4 

3 

.3 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

,0 

Hardware 
Hevenue 

3.7 

2.0 

1.1 

.1 

.1 

.0 

.2 

.0 

.2 

,0 

,1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Hevenue Revenue 

Sun Microsystems 

Hewlett-Packard 

DigtUl 

LSI Logic 

Genrad 

COMPASS O e s i ^ AUKMOiat i^l^ 

Zuken 

Analogy 

Intergraph 

Comdisco Systems 

Computervision 

EEsof 

Compact Software 

Royal Digital Systetre 

IBM 

ACTEL 

Data I/O 

Autodesk 

Cooper & Chyan Technology 

.0 

.0 

.0 

.6 

.5 

.5 

.3 

.5 

.1 

.3 

.1 

.2 

.2 

.1 

.0 

.1 

.1 

.0 

.0 

285 

275 

67 

2 

7 

1 

3 

0 

6 

0 

3 

0 

0 

0 

2 

0 

0 

0 

0 

32.8% 

18.3% 

12.1% 

6.1% 

5.2% 

4.6% 

4.0% 

3.9% 

2.9% 

2.2% 

2.1% 

1.9% 

1.2% 

1.0% 

.5% 

.5% 

.5% 

.2% 

. 1 % 

49.0% 

26.1% 

14.4% 

1.1% 

1.7% 

.4% 

2.8% 

.0% 

2.7% 

.0% 

1-3% 

.0% 

.0% 

.0% 

.5% 

.0% 

.0% 

.0% 

.0% 



Table 25 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platform: 
Region: 

Units: 

Electronic Design Autone îjcia 
Technical Workstation 
Rest of World 
Millions of U.S. Dollars/Actual Units 

h j 

% 

I a 

"O 

I 
I 
i 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
Other Companies 

All Coiiipanies 

All N.A.'Based Companies 

All Asian-Based Companies 

All Eurof>ean'Ba5ed Companies 

All Hardware Companies 

Alt Turnkey & SW Companies 

.0 

12.9 

12.4 

.5 

.0 
8.2 

4.8 

.0 
7.5 

7.3 
.2 
.0 

6.7 

» 

.0 

3.3 

3.0 
.3 
.0 
.0 

3.5 

40 

690 

687 
3 
0 

666 

24 

.0% 
100.0% 

96.0% 

4.0% 

.0% 

63.3% 
36.7% 

100.0% 

97.2% 

2.8% 
.0% 

89.5% 

10.5% 

Souice: E>a(aque$t (September 1992) 



Table 26 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic Design Automation 
Host-Dependent 
Rest of World 
Millions of U.S. Dollars/Actual Units 

t - i 

-s 
8! 

I 
I 
5 

I 
I 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware iSoftirore Units Factory Hardware 

Revenue Revenue Revemie Shipped Revenue Revenue 

Digital 

IBM 

LSI Logic 

Compact Software 

Genrad 

Teradyne 

Intergraph 

Analogy 

EEsof 

COMPASS Design Autaooatten-VLSI 

Data I/O 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: I^auquest (September 1992) 

4,8 

,4 

.0 

,0 

,0 

.0 

4.0 

9.6 

9.6 
.0 

.0 

8.8 

.8 

3.3 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.8 

7.3 

7.3 

.0 

.0 

7.1 

.2 

0 

0 

0 

0 

0 

0 

4 

.4 

.0 

.0 

.0 

.4 

0 

5 
0 

0 

0 

0 

1 

0 

0 

0 

0 

155 

161 

161 

0 

0 

155 

6 

50.3% 

3.7% 

.9% 

,9% 

.8% 

.m 

.5% 

.3% 

.2% 

.1% 

.1% 

41.2% 

100,0% 

100.0% 

.0% 

.0% 

91.5% 

8.5% 

45.5% 

2.5% 

.1% 

.0% 

.1% 

.0% 

.1% 

,0% 

.0% 

,1% 

.0% 

51.5% 

100.0% 

100.0% 

.0% 

.0% 

97.0% 

3.0% 



Table 27 
1991 CAD/CAWCA^^aS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Server 
Rest of World 
MUlions of U.S. Dollars/Actual Units 

I 
s 
•§ 
8 

§ 
I 
i 
a 

I 

I 
"0 

I 
a 

I 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shlft^ed Revenue Revenue 
Digital 

Sun Microsystems 
Hewlett-Packard 
Intergraph 
IBM 

Other Companies 
All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

2.3 
.6 
.2 
.1 
.1 
.0 

3.2 

3.2 
.0 
.0 

3.1 
.1 

1.6 
.5 
.2 
.0 
.1 
.0 

2.3 

2.3 

.0 

.0 

2.2 

.0 

18 
28 
14 
1 

13 
21 
96 

96 
0 
0 

95 
1 

71.0% 
18.6% 

5.7% 

2.5% 
2.2% 

.0% 

100.0% 

100.0% 
.0% 
.0% 

97.2% 

2.8% 

68.3% 
21.1% 

6.6% 

.9% 

3.1% 
.0% 

100.0% 

100.0% 

.0% 

.0% 

98.7% 

1.3% 

Source: Dataquest (September 1992) 



Table 28 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Elearonic Design Automation 
Personal Computer 
Rest of World 

J ^ l i o n s oMJ.S. Dollars/Actual Units 

® 

to 

S" 
B 

I 

H 

I 
I 
I 

I 
I 

Company 

Market Shar 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
Compaq 

IBM 

Oread 

Altera 

BEnrRONEX 

Hewiett-PackaniJ 

Xilinx 

Data I/O 

ACTEL 

PADS Software 

Autodesk 

Apple Computer 

EEsof 

LPKF 

Compact Software 

Spectrum Software 

Accel Technologies 

Number One Systems 

Capilano Computing 

Massteck 

Teradyne 

Ziegler Informadcs 

Genrad 

American Small Business Comp. 

5.5 

2.8 

1.8 

.7 

.5 

A 

.3 

.3 

3 

.2 

.2 

.2 

.2 

.0 

.0 

.0 

.0 

5.5 

2.6 

.0 

.0 

.1 

.3 

.0 

.0 

,0 

.0 

.0 

.2 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.8 

.6 

A 

,0 

.3 

3 

.2 

.2 

.2 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

1,063 

652 

0 

0 

9 

m6 
0 

0 

0 

0 

0 

39 

0 

7 

0 

0 

0 

4 

0 

0 

0 

0 

1 

0 

36.6% 

18.5% 

12.4% 

4.6% 

3.1% 

2.9% 

2.2% 

1.9% 

1.7% 

1,7% 

1.3% 

1.2% 

1.1% 

1.0% 

.9% 

.7% 

.4% 

.4% 

.3% 

.3% 

.2% 

.2% 

.1% 

. 1 % 

56.4% 

27.0% 

.0% 

.0% 

.5% 

3.5% 

.0% 

.0% 

.0% 

.0% 

.mi 
1.7% 

.0% 

1.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 28 (Continued) 
1991 CAD/CAWCAE/OaS Final Market Share 

Application: 
Platform; 
Region; 
Units; 

Electronic Design Automation 
Personal Computer 
Rest of World 
Millions of U.S. Dollars/Actual Units 

6 

to 

i 

a 

I 

I 

n I 
I 
9 

I 
cr 

I 

Company 

Total 
Factory 

Revenue 

9 

14.9 

14.2 

.0 

.7 

9.8 

5.1 

Hardware 
Revenue 

.9 

9.7 

9.5 

.0 

.2 

9.5 

.2 

Software 
Revenue 

.0 

4.7 

4.2 

.0 

.5 

.0 

4.7 

Hardware 
Units 

Shipped 

247 

2,127 

2,108 

0 

19 

2,107 

20 

ToUl 
Factory 

Revenue 

6.3% 

100.0% 

95.3% 

.0% 

4.7% 

65.5% 

34.5% 

Market Sha 

Hardware 
Revenue 

9.7% 

100.0% 

98.3% 

.0% 

1.7% 

98.3% 

1.7% 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: [}ataquest (September 1992) 
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80 CAD/CAM/CAE—Electronic Design Automation Applications 
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Table 29 (Continued) 
1991 CAD/CAM/CAE/GIS Final IMarket Share 

Application: 
Platform; 
Region: 
Units: 

Electronic CAE 

All PlatForms 
Worldwide 
Millions of U.S^DolIars/Actual Units 

S' 
B 

•i 
I 
I 
a 

I 
c 
§• 
s 

I 
IT 

I 

Market Sh 

Company 

Sol bourne 

HP Cade 

Con tec Microelectronics 

Scientific & Engineering SW 

EPIC Design Technology 

Quantic Laboratories 

Compart Software 

debis Systetnhaas 

Ziegler [nformatics 

Motorola 

ALDEC 

Tokyo Electrtm—NO OEM 

Dell Computer 

ALS Design 

ISDATA 

CAD/CAM Group 

SIMUCAD 

Research Machines 

Caditron 

Century Research CentW 

Omron 

Electrical Eng, Software 

Ontos 

Sony 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

4.3 

4.2 

4.0 

3.5 

3.5 

2.9 

2.9 

2.8 

2.8 

2.5 

2.5 

2.2 

2.2 

2.0 

2.0 

1.8 

1.7 

1.7 

1.6 

1.6 

1.4 

1.3 

1.3 

1.2 

4.2 

2.5 

.0 

.0 

.0 

.0 

.0 

.7 

.0 

.0 

.0 

.7 

2.2 

.0 

.0 

.0 

.0 

1.7 

.8 

.8 

1.2 

.0 

.0 

1.1 

.0 

1.3 

3.6 

3.5 

3.1 

2.7 

2.9 

1.7 

2.8 

2.5 

2.5 

1.1 

.0 

2.0 

1.8 

1.8 

1.7 

.0 

.6 

.6 

.1 

1.2 

1.3 

.0 

395 

42 

0 

0 

0 

0 

0 

19 

0 

0 

0 

8 

553 

0 

0 

0 

0 

266 

25 

10 

39 

0 

0 

70 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.3% 

.0% 

.0% 

.0% 

.0% 

.2% 

.1% 

.1% 

.2% 

.0% 

.0% 

.1% 
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p 
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1991 CAD/CAMt/^Ail'GIS Final Market Share 

Application: 

Platfbnn; 
Region: 
Units: 

Company 

Cascade Design Automation 

Aucos elektronische Gerate 

Serbt 

Spectrum Software 

Intrinsix 

Phase Three Logic 

ISKA 

PADS Software 

National Semiconductor 

Infinite Graphics 

Electronic CAE 
All Platforms 
Worldwide 
Millions of U.S. 

DAT Standard info ssysteiOe^ 

Douglas Electronics 

CAD Language Systems 

Inca 

Visicmics 

Omation 

Technische Coinputer Sifiieme 

Capilano Computing 

Accel Technologies 

NCR Microelectronics 

PLUS Logic 

Tanner Research 

The CAD Group 

Number One SystefiOS: 

Dollars/Actual Units 

Total 
Factory 

Revenue 

1.2 

1.2 

1.1 

1.1 

1.0 

1.0 

.9 
9 
.8 

.8 

.8 

.8 

.7 

.7 

.7 

.7 

.6 

.5 

.5 

.5 

.4 
A 

A 

A 

Hardware 
Revenue 

.0 

.4 

.0 

.0 

1.0 

.0 

.4 

.0 

.1 

.0 

.0 

.0 

.0 

.7 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

Software 
Revenue 

.8 

.8 

1.1 

1.1 

.0 

.9 

.4 

.7 

.7 

.8 

.7 

.8 

.6 

.0 

.5 

.7 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.3 

Hardware 
Units 

Shipped 

0 

116 

0 

0 

10 

0 

16 

0 

8 

0 

0 

0 

0 

3 
3 
0 

17 

0 

0 

0 

0 

0 

0 

27 

Total 
Factory 

Revenue 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

Market Sh 

Hardware 
Revenue 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table Z9 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

@ 
( - ' 

a 
M 
S 
8 

5* 
8 •a 
5 

s ^ 

1 
fj 

•S 

1 
9 

i s 
1 

Application: 
Platform: 
Region: 
UtlitS: 

Company 

BV Engineering 

Object Design 

Objectivity 

Electronic CAE 
All Platforms 
Worldwide 
Millions of U.S. 

American Small Business Comp. 

Foresight Resources 

Bobcat Systems 

Cascade Graphics 

Simutest 

Vamp 

DAPCO 

MacNeal-Schwendler 

Innovative Data Design 

Masta Corporation 

Dolphin [ntegtation 

Other Companies 

Ail Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Compan 

Source: Dataquest (September 1992 

ies 

Dollars/Actual 

Total 
Factory 

Revenue 

.4 

.3 

.3 

.3 

.2 

.2 

,2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

57.0 

1,763.9 

1,536.3 

128.3 

99.3 

662.8 

1,101.2 

Units 

Hardware 
Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

55.6 

762.6 

680.4 

61.0 

21.1 

575.9 

186.6 

Software 
Revenue 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

686.0 

563.7 

56.9 

65.4 

.0 

686.0 

Hardware 
Units 

Shipped 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,813 

75,081 

69,898 

3,932 

1,251 

66,957 

8,124 

Total 
Factory 

Revenue 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

3.2% 

100.0% 

87.1% 

7.3% 

5.6% 

37.6% 

62.4% 

Market S 

Hardware 
Revenue 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

7.3% 

100.0% 

89.2% 

8.0% 

2.8% 

75.5% 

24.5% 



Table 30 
1991 CAD/CAM/&m^eSA Final Market Share 

Application: 
Platforai: 
Region: 
Units; 

Electrctfiic CAE 
Technical Workstation 
Worldwide 
Millions of U.S. DoLars/Actual tJiUts 

@ 

•g 

I 
s 
H a 

I 

Market S 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shljiped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

c 

I 
3 
I 

Mentor Graphics 

Sun Microsystems 

Valid 

Cadence 

Hewlett-Packard 

Intergraph 

Synopsys 

Racal-Redac 

f̂EC 

Digital 

Siemens Nixdorf Info systeme 

Zuken 

COMPASS Design Automation-VLSI 

Viewlogic Systems 

LSI Logic 

Quicktum Systems 

Logic Automation 

Fujitsu 

EEsof 

Analogy 

Comdisco Systems 

Computervision 

Harris EDA 

Ascent Logic Coip 

198.1 

182.8 

89.8 

87.5 

80.9 

71.7 

40.1 

31.8 

22.3 

21.2 

21.0 

20.1 

20.1 

18.9 

14.0 

14.0 

139 

12.7 

11.9 

10.0 

9.8 

8.8 

8.2 

7.5 

57.5 

158.3 

3.0 

.0 

67.3 

18.1 

.0 

.0 

12.2 

12.9 

10.5 

8.1 

.8 

.0 

1.4 

14.0 

.0 

8.0 

.1 

.0 

.0 

3.4 

1.0 

.0 

73.2 

.0 

64.2 

63.8 

.0 

26.0 

30.1 

26.4 

8.2 

2.0 

7.4 

12.1 

15.5 

14.7 

10.5 

.0 

13.9 

3.4 

10.3 

9.0 

8.8 

2.4 

4.6 

6.0 

1.904 

11,254 

353 

0 

7.230 

627 

0 

0 

697 

794 

309 

117 

26 

0 

36 

112 

0 

308 

15 

0 

0 

79 

40 

0 

17.7% 

16.3% 

8.0% 

7.8% 

7.2% 

6.4% 

3.6% 

2.8% 

2.0% 

1.9% 

1.9% 

1.8% 

1.8% 

1.7% 

1.2% 

1.2% 

1.2% 

1.1% 

1.1% 

.9% 

.9% 

.8% 

.7% 

.7% 

14.8% 

40.7% 

17.3% 

4.7% 

.0% 

.0% 

3.1% 

3.3% 

2.7% 

2.1% 

.2% 

.0% 

.4% 

3.6% 

.0% 

2.1% 

.0% 

.0% 

.0% 

.9% 

.2% 

.0% 
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Table 30 (Cot»tiitine>idp| 
1991 CAD/CAMt/cmi'GXiS Final Market Share 

Application: 
Platform; 
Region: 

Units: 

Electronic CAE 

Technical Workstation 
Worldwide 
Millions of U.S. Dollars/Actual Units 

@ 

N) 

Company 

Total 
Factory 

Revenue 

1.4 

1 

1 

1 

1 

1 

1 

3 

3 

2 

2 

2 

2 

9 

9 

9 

8 

7 

5 

5 

5 

4 

3 

3 

3 
2 

2 

2 

2 

1 

Hardware 
Revenue 

1.2 

.0 

.0 

1.1 

1.2 

.0 

.0 

.0 

.4 

.0 

.1 

.0 

.0 

.5 

.1 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

Software 
Revenue 

.1 

1.3 

1.3 

.0 

.0 

.8 

1.2 

.8 

.4 

.8 

.6 

.6 

.4 

.0 

.4 

.4 

.3 

.3 

.2 

.0 

.2 

.1 

.2 

.1 

Hardware 
Units 

Shipped 

39 

0 

0 

70 

241 

0 

0 

0 

16 

0 

8 

0 

0 

80 

12 

0 

0 

0 

0 

1 

0 

0 

0 

0 

Total 
Factory 

Revenue 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

Market S 

Hardware 
Revenue 

.3% 

.0% 

.0% 

.3% 

.3% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

a 

I 

i 
I 
I 
•fl 
3 
I 
I 

Omron 

SIMUCAD 

Ontos 

Sony 

Solboume 

Cascade Design Automation 

Compact Software 

Electrical Eng. Software 

ISKA 

Mjcrosim 

National Semiconductor 

CAD Language Systems 

NCR Microelectronics 

Everex Systems 

Technische Computer Systeme 

ISDATA 

Object Design 

Objectivity 

Phase Three Logic 

Inca 

ALS Design 

DAPCO 

Infinite Graphics 

Serbi 



Table 30 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

to 

s 
•8 

! 

i 
! 

I 
cr 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 

Technical Workstation 
Worldwide 

Millions of U.S. Dollars/Actual Units 

Market Sh 

Company 

Total 
Factory Hardware 

Reveaue Revenue 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Simutest 

Other Companies 

All Companies 

All N.A.-Based Companies 

Alt Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

.0 

1,121.7 

988,9 

63.9 

68.9 

299.3 

822.4 

.0 

.0 

389.3 

341.9 

32.7 

14.7 

255.3 

133.9 

.0 

.0 

494.4 

422.9 

27.4 

44.1 

.0 

494.4 

0 

0 

24,575 

22,891 

1,274 

410 

19,781 

4,794 

.0% 

.0% 

100.0% 

88,2% 

5.7% 

6.1% 

26.7% 

73.3% 

,0% 

.0% 

100,0% 

87.8% 

8.4% 

3.8% 

65.6% 

34,4% 

Soufce: Oauquest (September 1992) 



Table 31 
1991 C A D / C A ] i | ^ < ; ^ ^ Final Market Share 

Application: 
Platfonn: 
Region: 
Units: 

Electronic CAE 

Host-Dependent 
Worldwide 
Millions of U.S. Dollars/Actual Units 

® 
« 
to 

i 
I 
I 

L 

I 

I 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revetiue Shipped Revenue Revenue 

Digital 

Fujitsu 

Teradyne 

Cadence 

Intergraph 

LSI Logic 

EEsof 

Meta-Software 

Genrad 

Compact Software 

Test Systems Strat^|^;: 

Aucotec 

Analogy 

Electrical Eng. Software 

COMPASS Design Automation-VLSI 

Harris EDA 

debis Sj^temhaus 

Logic Automation 

Data I/O 

ISDATA 

Microsim 

MacNeal-SchwemfieF 

SIMUCAD 

57.2 

13.3 

6.3 

4.8 

3.6 

1.6 

.8 

.8 

.8 

.7 

.6 

.6 

.5 

.4 

.4 

.4 

.3 

.3 

.3 

.2 

.1 

.1 

.1 

59.0 

8.4 

.9 

.0 

1.7 

.2 

.0 

.0 

.2 

.0 

.0 

.1 

.0 

.0 

.3 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

3.6 

3.9 

3.5 

.6 

1.2 

.7 

.7 

.5 

.7 

.6 

A 

.5 

.4 

.5 

.3 

.2 

.3 

.3 

.1 

.1 

.1 

.1 

0 

225 

4 

0 

48 

3 

0 

0 

2 

0 

0 

2 

0 

0 

1 

3 

2 

0 

0 

0 

0 

0 

0 

46.7% 

10.9% 

5.2% 

3.9% 

2.9% 

1.3% 

.7% 

.7% 

.6% 

.6% 

.5% 

.5% 

.4% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.1% 

. 1 % 

.1% 

. 1 % 

50.1% 

10.8% 

1.1% 

.0% 

2.2% 

.2% 

.0% 

.0% 

.2% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 



Table 31 (CtHitinued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 

Region: 

Units: 

Electronic CAB 
Host-Dependent 
Worldwide 
Millions of U.S. Dollars/Actual Units 

@ 
H^ 

Kl 

§> 
B 

•s 
I 
1 
a 

I 
i 
I-
? 
I 
I 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source Dawquesf (September 1992) 

28.4 

122.5 

108.1 

13.3 
1.1 

85.0 

37.5 

27.0 

77,9 

69.4 

8.4 

.2 

66.0 

119 

,0 

19.5 

15.2 
3.6 

.7 

.0 

19.5 

1,117 

1,406 

1,178 

225 
4 

1,117 
290 

23.2% 
100.0% 

88.3% 
10.9% 

.9% 
69.4% 
30.6% 

34.7% 
100.0% 

89.0% 

10.8% 

.2% 

84,7% 

15-3% 



Table 32 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Server 
Worldwide 

Millions of U.S. Dollars/Actual Units 

@ 

K) 

I 
a 

I 

I 
%• 

9 

3 
Z 
g-

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Sun MicTOBystems 

Zycad 

Digital 

Ikos Systems 

Inteigraph 

Hewlett-Packard 

Sol bourne 

Cadence 

IBM 

Racal-Redac 

SlMUCAD 

MacNeal-Schwendle* 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Soufce: DaUquest (September 1992) 

32.3 

30.0 

26.5 

13.1 

3.6 

3.6 

3.1 

2.9 

1.0 

.3 

.1 

.1 

.0 

116.4 

116.0 

.0 

.3 

79.4 

37.0 

26.3 

15.6 

18.3 

13.1 

1.7 

2.9 

3.0 

.0 

.9 

.3 

.0 

.0 

.0 

82.2 

81.8 

.0 

.3 

64.5 

17.7 

.0 

8.1 

.0 

.0 

.9 

.0 

.0 

2.1 

.0 

.0 

.1 

.1 

.0 

11.2 

11.2 

.0 

.0 

.0 

11.2 

1,216 

230 

216 

61 

52 

272 

154 

0 

227 

17 

0 

0 

0 

2,445 

2,428 

0 

17 

2,146 

298 

27.7% 

25.8% 

22.8% 

11.2% 

3.1% 

3.1% 

2.6% 

2.5% 

.8% 

.3% 

. 1 % 

.0% 

.0% 

100.0% 

99.7% 

.0% 

.3% 

68.2% 

31.8%-

32.0% 

19.0% 

22.3% 

15.9% 

2.1% 

3.5% 

3.6% 

.0% 

1.1% 

.4% 

.0% 

.0% 

.0% 

100.0% 

99.6% 

.0% 

.4% 

78.5% 

21.5% 
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lî l̂ ll̂ l 
o o o\ r-

^ o o J s m - ^ v o p o - ^ o o 
ir\ • «S -̂ r •«" •'T •*• o i 

# # I ^ 

I ^ g I i i i 
\o o ^ i I I i § in lA 

i - H V q i A j S l T i t O O - ^ O l A P T i 

o\ i - iodv£>uS-<r- f l " r (Sf fS<Nr<i(M' 

>0 ^0 %0 \ 0 >p ^P \ p ^p s p >^ s p >p >p 
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Table 33 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platfonmr 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Worldwide 
Millions of U.S. DollafVActual Units 

© 
I—) 

t j 

I 
•§ 
Q 

i 
i 
a 

I I 
I 
I 
E cr 

i 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Harris EDA 

AIS Design 

Research Machtoeai 

Caditron 

ISDATA 

Aucos elektronische Geistte 

Spectnini Software 

Serbi 

Intrinsix 

Compact Software 

PADS Software 

DAT Standard info ssysiaimes 

Douglas Electronics 

Phase Three Logic 

Visionics 

Infinite Graphics 

Omation 

Accel Technologies 

Capilano Computing 

Inca 

PLUS Logic 

Tanner Research 

The CAD Group 

Number One Syst«!» 

1.9 
1.8 

1,7 

1.6 

l.-i 
1.2 

1.1 

1.1 

1.0 

1.0 

.9 

.8 

.8 

.7 

.7 

.7 

.7 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.1 

.0 

1.7 

.8 

.0 

A 

.0 

.0 

1.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.0 

.0 

.1 

1.2 

1,8 

.0 

.6 

1.2 

.8 

1.1 

1.1 

.0 

1.0 

.7 

.7 

.8 

.7 

.5 

.7 

.7 

.5 

.5 

.0 

.4 

.4 

.4 

.3 

2 

0 

266 

25 

0 

116 

0 

0 

10 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

2 

0 

0 

0 

27 

.5% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.(M 

.m 

.4% 

.0% 

.•m 

.(P/a 

,0% 

.5% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 



Table 33 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Woridwide 

Millions of U.S. Dollars/Actual Units 

Market Sh 

Company 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

•§ 

f 
1 
n 
O. 

f 

I 

I 

BV Engineering 

debis Systemhaus 

Digital 

American Small Business -^i^aapi, 

SmVCAD 

Foresight Resources 

Bobcat Systems 

Genrad 

Cascade Graphics 

Vamp 

Technische Computer Systeijfc; 

Simutest 

Innovadve Data Design 

National Semiconduaor 

Masta Coiporation 

Dolphin Integration 

NCR Microelectronics 

Other Companies 

All Companies 

.4 

.3 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

28.6 

403.5 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

28.6 

213.2 

.4 

.2 

.2 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

.0 

161.0 

0 

6 
0 

0 

0 

0 

0 

10 

0 

0 

5 

0 

0 

0 

0 

0 

0 

7,697 

46,655 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

7.1% 

100.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

13.4% 

100.0% 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & S^ Companies 

323.3 

51.1 

29.0 

199.1 
204.4 

187.4 

199 

5.9 
190.1 

23.2 

114.4 

26.0 

20.6 

.0 

161.0 

43,402 

2,433 

820 

43,913 

2.743 

80.1% 

12.7% 

7.2% 

49.3% 

50.7% 

87.9% 

9.3% 

2.8% 

89.1% 

10-9% 

Souice: I^auquest CSep«ember 1992) 



94 CAD/CAM/CAE-^lectronlc Design Automation Applications 
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Table M (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
All Platforms 
North America 

Millions of U.S. Dollars/Actual tftiits 

0 

K> 

s* 

i 

I s. 

i 
-s 

I 
3 
S 

I 

Market ^ ia 

Company 

Total 
Factory 

Revenue 

1.5 
1.4 
1.2 
1.2 
1.0 
1.0 
1.0 

1.0 
.8 
.8 
.7 
.7 
.6 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.3 

Hardware 
Revenue 

.0 
1.4 
.0 
.0 
A 

1.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

SIMUCAD 

Del! Computer 

Ontos 

Compact Software 

Zuken 

Incrinsix 

Spearum Software 

Phase Three Logic 

Infinite Graphics 

Douglas Electronics 

Cascade Design Automation 

Vis ionics 

Eleorical Eng. Software 

Capilano Computing 

PLUS Logic 

PADS Software 

CAD Language Systems 

NCR Microelectronics 

National Semiconductor 

Omation 

Accel Technologies 

The CAD Group 

BV Engineering 

Tanner Research 

1.4 

.0 

1.2 

1.2 

,6 

.0 

1.0 

.9 

.8 

.3 

.5 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.3 

.4 

.4 

.3 

0 

360 

0 

0 

6 

10 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

.2% 

.2% 

.1% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.1% 

. 1% 

, 1 % 

. 1 % 

.1% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.4% 

.0% 

.0% 

. 1 % 

.3% 

.0% 

.0% 

.0% 

.0% 

.Wa 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 34 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Piatform: 
Region: 
Units; 

Electronic CAE 
All Platforms 
North America 

Millions of U,S. DpUars/Actual Units 

@ 

ro 
O u 

-g 

I 
1 
I 
i 
n 
•O 

I 
I 
9 

I 
I 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Objea Design 

American Small Business Comp. 

Objectivity 

Bobcat Systems 

Simutest 

Cascade Graphics 

Vamp 

Foresight Resources 

Innovative Data Design 

Number One Systems 

Technische Computer Systetiiff, 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All Eurof)ean-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

31.4 

814.6 

797.5 

1.0 

16.0 

300.2 

514.4 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

30.6 

322.3 

321.7 

.4 

.2 

261.6 

60.7 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

336.1 

322.1 

.6 

13.3 

.0 

336.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

4,756 

32,021 

32,006 

6 

10 

30,076 

1,945 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

3.9% 

100.0% 

97.9% 

. 1 % 

2.0% 

36.9% 

63.1% 

.0% 

.0% 

.0% 

.0% 

9.5% 

100.0% 

99.8% 

.1% 

.0% 

81.2% 

18.8% 

Source! I>ataquest (September 1992) 



Table 35 
1991 CAD/CMH/m^fM Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Technical Workstation 
North America 

Millions of U.S. Dollars/Actual Units 

« 

•g 

5* 

I 
S 
H 
a 

I 
J! I 
I 
I 

Market Sha 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Mentor Graphics 

Sun Microsystems 

Cadence 

Valid 

Intergraph 

Hewlen-Packardl 

Synopsys 

Racal-Redac 

Viewlogic Systems 

Digital 

COMPASS Design A^p^SpwjBon-VLSI 

Quicktum Systems 

Logic Automation 

LSI Logic 

Ascent Logic Corp 

Comdisco Systems 

Harris EDA 

EEsof 

Teradyne 

Analogy 

Meta-Software 

Quad Design t^AfUf^e^ 

i-Logix 

Vantage Analyst; jSjBî iSfflS' 

95.1 

88.0 

61.0 

45.9 

32.5 

28.1 

24.1 

14.9 

12.6 

11.0 

10.4 

9.1 

9.0 

8.4 

7.5 

6.3 

5.8 

4.9 

4.5 

4.5 

4.5 

4.3 

4.1 

3.9 

29.9 

76.2 

.0 

2.3 

9.0 

23.4 

.0 

.0 

.0 

6.2 

.4 

9.1 

.0 

.8 

.0 

.0 

.8 

.1 

.7 

.0 

.0 

.0 

.0 

.0 

32.8 

.0 

41.5 

32.1 

11.3 

.0 

18.0 

12.4 

9.9 

1.6 

8.1 

.0 

9.0 

6.3 

6.0 

5.6 

3.1 

4.2 

2.9 

4.1 

3.9 

4.0 

4.1 

3.3 

914 

5,906 

0 

311 

308 

2,681 

0 

0 

0 

378 

14 

73 

0 

21 

0 

0 

27 

6 

16 

0 

0 

0 

0 

0 

17.7% 

16.4% 

11.4% 

8.6% 

6.1% 

5.2% 

4.5% 

2.8% 

2.4% 

2.1% 

1.9% 

1.7% 

1.7% 

1.6% 

1.4% 

1.2% 

1.1% 

.8% 

.8% 

.8% 

.8% 

.7% 

18.5% 

47.0% 

.0% 

1.4% 

5.6% 

14.4% 

.0% 

.0% 

.0% 

3.8% 

.3% 

5.6% 

.0% 

.5% 

.0% 

.0% 

.5% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 35 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

© 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 

Technical Workstation 
North America 
Millions of U.S. Dollars/Actual Units 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
to 

s* 
B 
•8 
5* 

1 'i 
1 
ff 

I 
i ^ 
3 

1 a 
1 

Test Systems Strategies 

Computervision 

EPIC Design Technology 

Genrad 

Scientific & Engineering SV: 

Qu antic Laboratories 

Motorola 

CAD/CAM Group 

Contec Microelectronics 

AcreL 
Ontos 

Xiltrut 

SIMUCAD 

Zuken 

Sol bourne 

Autodesk 

Cascade Design Au^ji^tlfHi 

Data I/O 

Micros im 

Compaa Software 

CAD Language Systems 

NCR Microelectronics 

Electrical Eng. Software 

Everex Systems 

3.4 

3.2 

3.1 

3.0 

2.5 

2.3 

2.1 

1.8 

1.6 

1.6 

1.2 

1.2 

1.1 

1.0 

.8 

.8 

.7 

.6 

.6 

.5 

A 

A 

A 

A 

.0 

1.1 

.0 

.6 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

A 

.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.4 

2.9 

1.1 

2.8 

2.0 

2.5 

2.1 

2.1 

1.8 

1.4 

1.4 

1.2 

1.1 

1.1 

.6 

.0 

.8 

.5 

.6 

.5 

.5 

.4 

.4 

.4 

.0 

0 

36 

0 

29 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

161 

0 

0 

0 

0 

0 

0 

0 

0 

69 

.6% 

.6% 

.6% 

.6% 

.5% 

.4% 

.4% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.7% 

.0% 

.4% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.5% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 



Table 35 tContinued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platfortn: 
Region: 
Units: 

Electronic CAE 
Technical Workstation 
North America 
Millions of U.S. Dollars/Actual Units 

® 
I - * 

N) 

•i 

§ 

I 
I 
a 
fP 

1 
• o 

t 

Market Stfia 

Company 

Total Hartiware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

National Semiconductor 

Phase Three Logic 

Object Design 

Obfeaivity 

Infinite Graphics 

Simutest 

Technische Computer ;Sjrî t̂ x|ie 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: EtataqueM (September 1992) 

A 

.3 

.3 

.2 

.2 

.0 

.0 

,0 

536.5 

520.6 

1.0 

14.9 

135.4 

401.1 

,1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

162.2 

161.8 

.4 

.0 

116.1 

46.2 

.3 

.2 

.3 

,2 

.2 

.0 

.0 

.0 

253.4 

240.5 

.6 

12.4 

.0 

253.4 

4 

0 

0 

0 

0 

0 

0 

0 

10,963 

10,957 

6 
0 

9,268. 

1,694 

.1% 

. 1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

97.0% 

.2% 

2.8% 

25.2% 

74.8% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

99.8% 

.2% 

.0% 

71.5% 

28.5% 



Table 36 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platfonn: 
Region: 

Units: 

Electronic CAE 

Host-Dependent 
North America 

Millions of U.S. Dollars/Actual Units 

© 
« 

•a 
i 
I 
1 
a 

I 1 
I 
i 
i 

Market Shar 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Digital 

Teradyne 

Cadence 

Intergraph 

LSI Logic 

Meta-Software 

Harris EDA 

Test Systems Strategies 

Genrad 

EEsof 

Compact Software 

Analogy 

COMPASS Design Automation-VLSI 

Electrical Eng. Software 

Logic Automation 

Data I/O 

SIMUCAD 

Microsim 

27.7 

4.0 

3.3 

2.1 

.9 

.6 

.4 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

18.7 

.6 

.0 

1.0 

.1 

.0 

.1 

.0 

.1 

,0 

.0 

.0 

.2 

.0 

.0 

.0 

,0 

.0 

.4 

2.4 

2.3 

.3 

.7 

.5 

.3 

.4 

.2 

.3 

.3 

.2 

.3 

.2 

.2 

.1 

.1 

.1 

0 

2 

0 

27 

2 

0 

3 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

48.6% 

6.9% 

5.8% 

3.7% 

1.6% 

1.1% 

.6% 

.6% 

.5% 

.4% 

.4% 

.2% 

.1% 

.1% 

52.6% 

1.5% 

.0% 

2.9% 

.3% 

.0% 

.2% 

.0% 

.2% 

.0% 

.0% 

.0% 

.5% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 36 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Host-Dependent 
North America 
Millions of U.S. Dollars/Actual Units 

ro 

Company 

Market Shar 
Total Hardware Total 

Factory Hardware Software Units Factory Hardware 
iterenue Revenue Revenue Shipped Revenue Revenue 

Other CompanliSj 
All Companies 

15.7 
57.0 

14.9 
35.6 

.0 
9.2 

615 

651 
27.5% 

100.0% 
41,7% 

100.0% 

I 
a 

I 

All N, A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

57.0 
,0 
.0 

42,8 

14.2 

35.6 
.0 

.0 

33.6 

2.0 

9.2 

,0 

.0 

,0 

9.2 

651 
0 
0 

615 
36 

100.0% 
.0% 

,0% 
75.1% 
24.9% 

100.0% 
.0% 
.0% 

94,3% 
5.7% 

Source: Oataquest CSeptembar 199^ 

e 

I 
•fl I 
i 



Table 37 
1991 CAD/CAM/^yiai'GIS Final Market Share 

© 

K> 

S" 

I 
i 
I 

s 

s 

Application; 
Platform: 
Region: 
Units: 

Company 

Electronic CAE 
Server 
North America 

Millions oF U.S. Dollars/Actual Units 

Market Shar 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

I 
I 
i 

2ycad 

Sun Microsystems 

Digital 

Ikos Systems 

Solboume 

Intergraph 

Cadence 

Hewlett-Packard 

IBM 

Racal-Redac 

SIMUCAD 

Other Companies 

All Comp>anies 

All N A.-Based Companies 

All Asian-Based Companies 

Al! European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

19.5 

15.5 

12.7 

7.8 

2.1 

2.1 

2.0 

1.5 

.3 

.2 

.1 

.0 

63.8 

63.7 

.0 

.2 

40.0 

23-9 

10.1 

12.7 

8.8 

7.8 

2.1 

1.0 

.0 

1.2 

.2 

.2 

.0 

.0 

44.2 

44.0 

.0 

.2 

32.9 

11.3 

5.3 

.0 

.0 

.0 

.0 

.5 

1.4 

.0 

.0 

.0 

.1 

.0 

7.2 

7.2 

.0 

.0 

.0 

7.2 

150 

748 

103 

37 

104 

30 

0 

114 

59 

8 

0 

0 

1,352 

1,344 

0 

8 

1,165 

188 

30.5% 

24.3% 

20.0% 

12.3% 

3.4% 

3.3% 

3.1% 

2.3% 

.4% 

.3% 

. 1 % 

.0% 

100.0% 

997% 

.0% 

.3% 

62.6% 

37.4% 

22.9% 

28.7% 

19.9% 

17.7% 

4.8% 

2.3% 

.0% 

2.8% 

.5% 

.4% 

.0% 

.0% 

100.0% 

99.6% 

.0% 

.4% 

74.4% 

25.6% 

Source DaUquest (September 1992) 



Table 38 
1991 CAD/CAM/CAE/GIS Ftoal Market Share 

Application: 
Platform: 
Region: 
Units: 

ElectrcMiic CAE 
Persona] Computer 
North America 
Millions of U.S. Dollars/Actual Units 

@ 
I-* 

to 

O 

I t 

i 
a 

I 
I 

c 

I 
I 

Company 

Total 
Factory 

Revenue 

35.4 

14.8 

12,2 

10.5 

8.3 

7.9 

6.4 

6.2 

5.7 

5.1 

3.5 

3.2 

3.0 

2.6 

1.9 
1.4 

1.4 

1.1 

1.0 

1.0 

1.0 

.8 

.7 

.7 

Hardware 
Revenue 

35.4 

,0 

11.6 

.0 

6.7 

.0 

.0 

.0 

5.1 

.0 

3.3 
.0 

.0 

.0 

.0 

1.4 

.0 

.2 

.0 

1.0 

.0 

.0 

.0 

.0 

Software 
Revenue 

.0 

11.6 

.0 

9.5 

.0 

6,7 

6.4 

5,6 

,0 

4.8 

.0 

2.9 

3.0 

2.6 

1.9 

.0 

1.0 

.6 

1.0 

.0 

1.0 

.8 

.7 

.7 

Hardware 
Units 

Shipped 

6,898 

0 

2,892 

0 

2,076 

0 

0 

0 

1,203 

0 

1,460 

0 

0 

0 

0 

360 

0 

9 
0 

10 

0 

0 

0 

0 

Total 
Factory 

Revenue 

22.5% 

9.4% 

7,7% 

6.7% 

53% 
5.0% 

4.1% 

3,9% 

3-6% 

3.3% 

2.1% 

2.0% 

1.9% 

1.7% 

1.2% 

.9% 

.9% 

.7% 

.6% 

.6% 

.6% 

.5% 

.5% 

.4% 

Market Shar 

Hardware 
Revenue 

44.1% 

.0% 

14.4% 

.0% 

8.3% 

.0% 

.0% 

.0% 

6.5% 

.0% 

4.1% 

.0% 

.0% 

.0% 

.0% 

1.7% 

.0% 

.2% 

.0% 

1.2% 

.0% 

.0% 

.0% 

.0% 

Compaq 
Viewlpgic Systems 
IBM 

Xilinx 

Hewlett-Padcard 

Altera 
Autodesk 

ACTEL 

Apple Computer 

Microsim 

Everex Systems 

EEsof 

Data I/O 
Oread 

ALDEC 
Del! Computer 

Teradyne 

Harris EDA 

Spectmm Softn^; 

Intrinsiic 

Racal-Redac 

Dou^as Electronics 

Phase Three Logic 

Infinite Graphics 



Table 38 (Continued) 

1991 CAD/CAM/CAE/G1S Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Personal Computer 
North America 
Millions of U.S. Dollars/Actual Units 

® 

P 
•§ 

i 
a 
X 

•% 

I 

I 
I 
a 

i 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Visionics 

Capilano Computing 

PLUS Logic 

PADS Software 

Omation 

Compact Software 

Accel Technologies: 

The CAD Group 

BV Engineering 

Tanner Research 

American Sniait Bia^sssw Comp. 

Digital 

Bobcat Systen:is 

SIMUCAD 

Simutest 

Cascade Graphics 

Vamp 

Foresight Resources 

Genrad 

Innovative Data Design 

National Semiconductor 

Number One Systems 

NCR Microelectronics 

.7 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

A 

A 

A 

A 

.3 

.4 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

G 

4 

0 

0 

1 

0 

.4% 

.3% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

. 1 % 

. 1 % 

.1% 

. 1 % 

. 1 % 

.1% 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 38 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platfonn; 
Region; 
Units: 

Electronic CAE 
Personal Computer 
North America 
Millions of U.S. Dollars/Actual Units 

lo 

I 
§ 
^ 4 

I 
i 
a 

I 
I 
I cr 

i 

Market Shar 

Company 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

15.7 

157.3 

156.4 

.0 

1.0 

82.0 

75.3 

15.7 

80.3 

80.3 

,0 

.0 

79.1 

1.2 

.0 

66.3 

65.3 

.0 

1.0 

.0 

66.3 

4,141 

19,056 

19.054 

0 

2 

19,028 

27 

10.0% 

100.0% 

<^A¥i 

.0% 

.6% 

52.1% 

47.9% 

19,6% 

100.0% 

100.0% 

.0% 

.0% 

98.5% 

1.5% 

Souiice; Dataquest (September 1992) 
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Table 59 CConttoued) 
1991 CAD/CAM/CAE/<as Final Market Share 

Application; 
Platform: 
Region: 
Units: 

Electronic CAE 
All Platforms 
Europe 

Millions of U.S. Dollars/Actual Units 

@ 
k-t 

S" 
p 

8. 

I 

i 
! 
9 

I 
or 

I 

Market Sha 

Compi^iy 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Sol bourne 
ISKA 

i-Logix 

DAT Standard info ^^fSfi^BS^ 

Dell Computer 

Compact Software 

Inca 

Scientific & Engineering SW 

Technische Computer Systeme 

ALDEC 

Everex Systems 

National Semiconductor 

Number One Systems 

Motorola 

PADS Software 

Omation 

Zuken 

CAD Language Systems 

Electrical Eng. Software 

DAPCO 

Meta-Software 

MacNeal-Schwendler 

Cascade Design A u t o r a ^ ^ 

Foresight Resources 

1.0 

.9 

.8 

.8 

.8 

.7 

.7 

.7 

.6 

.5 

.4 

,4 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.4 

.0 

.0 

.8 

.0 

.7 

.0 

.1 

.0 

.4 

.1 

.1 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.4 

.8 

.7 

.0 

.7 

.0 

.7 

.5 

.5 

.0 

.3 

.2 

.3 

.2 

.2 

.1 

.2 

.2 

86 

16 

0 

0 

194 

0 

3 

0 

16 

0 

176 

4 

24 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

.2% 

.2% 

.2% 

. 1 % 

.1% 

.1% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.3% 

.0% 

.3% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 59 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Piatform: 
Region: 
Units: 

Electronic CAE 
Ail Platforms 
Europe 
Millions of U.S. Dollars/Actual Units 

6 

I I 

I 
Jf 
•o 

I 

I 
a 

Market ĵbta 

Company 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Accel Technologies 

Ontos 

Tanner Research 

Objectivity 

Cascade Graphics 

Masta Corporation 

Vamp 

Dolphin Integration 

American Small Business Comp. 

Object Design 

NCR Microelectronics 

Other Companies 

All Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

AJI European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: {Macfiest (September 199J) 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

17.0 

535.2 

451.8 

,2 

83.2 

235.6 

299.6 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

16,6 

250.9 

229.8 

,1 

21.0 

204.0 

46.9 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

185.7 

133.6 

.1 

52.0 

.0 

185.7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,716 

26,879 

25,639 

1 

1,239 

25,156 

1,724 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

3.2% 

100.0% 

84.4% 

.0% 

15.5% 

44.0% 

56.0% 

.0% 

.0% 

.0% 

.0% 

,0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

6.6% 
100.0% 

91-6% 

.0% 

8.4% 

81.3% 

18.7% 
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Table 40 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units; 

Electronic CAE 
Technical Workstation 
Europe 
Millions of U.S. Dollars/Actual Units 

K) 

s* 
s 

§ 
I 
I 
a 

•8 

I 
I 
I 

Market Sh 

Company 

Total 
Factory 

Revenue 

2.0 

1.8 

1.4 

1.1 

1.1 

.9 

.8 

.7 

.5 

.4 

.4 

.4 

.3 

.3 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

Hardware 
Revenue 

.3 

.0 

1,4 

.0 

.0 

A 

.0 

.0 

.0 

.0 

,1 

.1 

.0 

.0 

.0 

.0 

.3 

.2 

.0 

.0 

.1 

.0 

.0 

.0 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Teradyne 
Comdisco Systems 

Quicktum Systems 

Test Systems Strategies 

Autodesk 

ISKA 

i-Logix 

Scientific 8t W^^bipen^ :$!9f 

ACTEL 

ISDATA 

Technische Computer SysteoSs 
National Semiconductor 

Data I/O 
Xilinx 

Motorola 

Compaa Soltwit(te; 

Sol bourne 

Inca 

CAD Langu3get:Si!i£ îins; 

MJS Design 

Zuken 

DAPCO 

Microsim 

Electrical Bng. Sofbn^ 

1.3 

1.6 

.0 

1,0 

1.1 

.4 

.8 

.7 

.5 

A 

.5 

.3 

.3 

.3 

.3 

.3 

.0 

.0 

.2 

.2 

.1 

.1 

.2 

.1 

7 

0 

11 

0 

0 

16 

0 

0 

0 

0 

11 

4 

0 

0 

0 

0 

52 

1 

0 

0 

1 

0 

0 

0 

6% 

5% 

4% 

3% 

3% 

3% 

3% 

2% 

2% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

,0% 

.3% 

.0% 

1.2% 

.0% 

.0% 

.3% 

.0% 

.0% 

.0% 

.0% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.2% 

.2% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 



Table 40 CContlnued) 
i991 CAD/CAM/CAE/QtS Final Market Share 

@ 
1 - ' 

s* 
•9 

i 
a 

I 
! 

9 

I 
o-

I 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 

Technical Workstation 
Europe 

Millions of U.S. DoUara/Actual Units 

Market Sh 

Company 

Cascade Design Awtpmat̂ pn 

Meta-Software 

Ontos 

Everex Systems 

Serbi 

Objeaivity 

NCR Microelectronics 

Object Design 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

.0 

.0 

.0 

.0 

323.7 

269.6 

.2 

54.0 

94.2 

229.5 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

119.8 

105.0 

.1 

14.7 

79.3 

40.5 

.1 

.1 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

129.8 

98.0 

.1 

31.7 

.0 

129.8 

0 

0 

0 

8 

0 

0 

0 

0 

0 

7,565 

7,154 

1 

409 

6,205 

1,360 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

83.3% 

.1% 

16.7% 

29.1% 

70.9% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

87.7% 

.1% 

12.3% 

66.2% 

33.8% 

Source: Dataquest (September 1992) 



Table 41 

1991 CAD/CA»t/(3|JE/GIS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

Electronic CAE 
Host-Dependent 

Europe 
Millions of U.S. Dollars/Actual Units 

© 

N) 

o 

I I 
I 

I 
I 
1} 

I 
g: 

Market Shar 

Company 

"Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

^ ^ ^ " " ^ Revenue gevenue Shipped Revenue Revenue 

Digital 

Teradyne 

Intergraph 

Cadence 

Aucotec 

LSI Logic 

Genrad 

debis Systemhaus 

EEsof 

Analogy 

Compact Software 

ISDATA 

Test Systems Strategies 

COMPASS Design AutoiBilion-VLSI 

MacNeal-Schwendler 

Logic Automation 

Electrical Eng. Software 

Data I/O 

Microsim 

Meta-Software 

22.6 

1.8 

1.2 

.7 

.6 

A 

3 

.3 

.3 

.2 

.2 

,2 

.0 

.0 

15.6 

.2 

.6 

.0 

.1 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

0 
1 

17 

0 

2 

1 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

59.7% 

4.6% 

3.2% 

1.9% 

1.5% 

1.0% 

.9% 

.9% 

,8% 

.6% 

.5% 

A% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

.1% 

62.4% 

1.0% 

2.3W 

.0% 

.3% 

,2% 

-3% 

A% 

.0% 

,0% 

,0% 

.0% 

.0% 

.4% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 41 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 

Platform: 

Region: 
Units: 

Electronic CAE 
Host-Dependent 
Europe 
Millions of U.S. Dollars/Actual Units 

© 
t^ 

to 

s-
•§ 
S! 

I I 
I 
i 

Company 
Other Compant^ 

All Companies 

All N.A.-Based Companies 

All Asian'Based Companies 

All European-Based Companies 

All Hardware Companies 

All Tlimkey & SW Companies 

Market Sha 
Total Hardware Total 

Factory Hardware Software Units Factory Hardware 
Revenue Revenue Revenue Shipped Revenue Revenue 

8.6 

37.9 

36.9 
.0 

1.1 
31.2 

6.7 

8.2 

25.0 

24.8 

.0 

.2 

23.8 

1.2 

.0 
4.1 

3.4 

.0 

.7 

.0 
4.1 

338 
362 

358 

0 

4 

338 
24 

22.7% 
100.0% 

97.2% 

.0% 

2.8% 
82.4% 

17.6% 

32.8% 

100.0% 

99.3% 
.0% 
.7% 

95.2% 

4.8% 

Source: E>ataquest (September 1992) 

9 

I 



Table 42 
1991 CAD/ati0Cm^tSIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic GMl 
Server 
Europe 
Millions of U.S. Dollars/Actual Units 

e 
l - l 

a 

i 
a 

i 
J •s 

I 

I 

Market Share 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Digital 

Sun Microsystems 

Zycad 

Ikos Systems 

Hewlett-Packard 

Intergraph 

Solboume 

IBM 

Cadence 

RacaJ-Redac 

MacNeal-Schwendlef 

Other Companies 

All Companies 

Ali N.A.-Based Companies 

Ail Asian-Based Companies 

All European-Based CompaiS^ 

All Hardware Companies 

All Turnkey & SV Companies 

10.6 

8.3 

4.5 

2.6 

1.5 

1.2 

.7 

A 

A 

2 

.1 

,0 

30,5 

30.3 

.0 

.2 

24.1 

6A 

7.3 

6.8 

2.3 

2.6 

1.2 

.6 

.7 

A 

.0 

,2 

.0 

.0 

22.1 

21.9 

.0 

.2 

19.0 

3.1 

.0 

.0 

1.2 

.0 

.0 

-3 

,0 

.0 

3 

.0 

.1 

.0 

1.8 

1.8 

.0 

.0 

.0 

1.8 

88 

199 

34 

12 

114 

17 

34 
102 

0 

9 
0 

0 

609 

600 

0 

9 

549 

60 

34.8% 

27.2% 

148% 

8,6% 

4.9% 

4.0% 

2,2% 

1.4% 

1.4% 

.6% 

.2% 

.0% 

100.0% 

99.4% 

.0% 

,6% 

79.0% 

21.0% 

33-2% 

30.6% 

10,6% 

11.8% 

5.5% 

2,7% 

2.9% 

1.8% 

.0% 

.8% 

.0% 

.0% 

100.0% 

99.2% 

.0% 

.8% 

85.9% 
14.1% 

Source: E>aiaquest (September 199Z) 



Table 43 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 

Region: 
Units: 

Electronic CAE 

Personal Computer 
Europe 

Millions of U.S. Dollars/Actual Units 

I I I 
!S 
H 

Market Sh 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 

I 

Compaq 

IBM 

Hewlett-Packard 

Autodesk 

Aucotec 

Kl oeckner-Moel ler 

Altera 

Oread 

Xilinx 

Viewlogic Systems 

Ziegfer Informatics 

EEsof 

Apple Computer 

ACTEL 

ALS Design 

Research Machine 

Caditron 

Data I/O 

Microsim 

ISDATA 

Aucos elekcrofdsitie Cerate 

Bacal-Redac 

Serbi 

Harris EDA 

35.4 

21.1 

13.9 

8.9 

7.9 

5.4 

3.7 

3.5 

2.9 

2.9 

2.8 

2.7 

2.4 

2.0 

1.8 

1.7 

1.6 

1.6 

1.5 

1.4 

1.2 

1.1 

1.1 

.8 

35.4 

20.0 

11.1 

.0 

1.3 

1.1 

.0 

.0 

.0 

.0 

.0 

.0 

2.1 

.0 

.0 

1.7 

.8 

.0 

.0 

.0 

.4 

.0 

.0 

.0 

.0 

.0 

.0 

8.9 

5.1 

3.8 

3.1 

3.5 

2.6 

2.3 

2.8 

2.5 

.0 

1.8 

1.8 

.0 

.6 

1.6 

1.4 

1.2 

.8 

1.1 

1.1 

.6 

6,898 

5,005 

2,383 

0 

328 

44 

0 

0 

0 

0 

0 

0 

504 

0 

0 

266 

25 

0 

0 

0 

116 

0 

. 0 

0 

24.7% 

14.7% 

9.7% 

6.2% 

5.5% 

3.8% 

2.6% 

2.4% 

2.0% 

2.0% 

1.9% 

1.9% 

1.7% 

1.4% 

1.2% 

1.2% 

1.1% 

1.1% 

1.1% 

1.0% 

.7% 

42.1% 

23.8% 

13.2% 

.0% 

1.6% 

1.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

2.5% 

.0% 

.0% 

2.0% 

1.0% 

.0% 

.0% 

.0% 

.4% 

.0% 

.0% 

.0% 



Table 43 (Continued) 
1991 CAD/CAM/CAE/G& Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Europe 
Millions oF U.S. Dollars/Actual Units 

@ 

to 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Hevenue Revenue Shipped Revenue Revenue 

1 
fj a 

I 

I 
cr 

i 

Dell Computer 
DAT Standard info ssystemes 
Teradyne 

ALDEC 
Inca 

Everex Systems 
debis Systemhaus 

Number One SystetOif 

PADS Software 

Compart Software 
Omation 

Technische Computer Systeoie 

Foresight Resources 
Genrad 

Accel Tcchnoiogies 
Tanner Research 

Masta Corporation 

National Semiconduaor 

Cascade Graphics 

Vamp 
American Small Business Conap. 

Dolphin Integration 

.8 

.8 

.6 

-5 

.5 

A 

.3 

.3 

.3 

.3 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

,0 

.0 

.0 

.5 

.4 

.1 

.1 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

194 

0 

0 

0 

2 

168 

6 

24 

0 

0 

0 

5 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

.5% 

,5% 

,4% 

.3% 

-3% 

.3% 

.2% 

.2% 

,2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

-9% 
.0% 
.0% 
.(M 

.6% 

.5% 

.1% 
,1% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 
.0% 



Table 43 (Coil̂ EltnilCdl) 
1991 CAD/CAt/tmm/l^ Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Europe 

Millions of U.S. Dollars/Actual Units 

@ 

l - t 

I 
s 
•S 
! 

5f 
•o 
H 

i 
I 
i-
9 

I 
cr 

i 

Company 

Market Sh 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & S ^ Companies 

8.4 

143.1 

115.1 

.0 

28.0 

86.0 

57.0 

8.4 

84.0 

78.1 

.0 

5.9 

81.9 

2.1 

.0 

49.9 

30.3 

.0 

19.6 

.0 

49.9 

2,377 

18,343 

17,526 

0 

817 

18,064 

279 

5.9% 

100.0% 

80.4% 

.0% 

19-6% 

60.1% 

39.9% 

10.0% 

100.0% 

93.0% 

.0% 

7.0% 

97.6% 

2.4% 

Source: DaUquest (September 1992) 



Table 44 
1991 CAD/CAlli/CAE/GIS Final Market Shatt 

AppMcation: 
Platform: 
Region: 
Units: 

Electronic CAE 
All Platforms 
Asia 
Millions of U.S. Dollars/Actual Units 

i 
•§ 

I I 
i 
a 

I 
I 
I 
K 

I 

Market S 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Softvrare 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Sun Microsystems 

Mentor Graphies 

Wacom 

NEC 

Fujitsu 

Valid 

Hewlett-Padtitrd 

Zuken 

Cadence 

IBM 

Intergraph 

Digital 

Viewlogic Systems 

Synopsys 

Zycad 

EEsof 

COMPASS Design Automation-VLSI 

Quicktum Systems 

Xilinx 

Data I/O 

Ikos Systems 

Contec Microelectronics 

Compaq 

Tokyo Efectroo—NO OEM 

54.1 

45.6 

36.6 

34.2 

31.0 

22.3 

19.2 

18.8 

14.6 

11.5 

10.6 

9.9 

8.2 

8.0 

6.0 

4.5 

3.9 

3.5 

2.7 

2.6 

2.6 

2.4 

2.3 

2.2 

46.4 

13.2 

7.3 

22.3 

19.5 

.0 

15.8 

7.5 

.0 

10.9 

2.3 

6.3 

.0 

.0 

3.1 

.0 

.2 

3.5 

.0 

.0 

2.6 

.0 

2.3 

.7 

.0 

16.9 

25.5 

9.2 

8.4 

18.3 

.0 

11.3 

14.6 

.0 

4.1 

.5 

6.4 

6.0 

1.6 

4.0 

3.0 

.0 

2.4 

2.6 

.0 

2.2 

.0 

1.1 

2,924 

438 

603 

2,387 

698 

0 

2,031 

110 

0 

2,724 

84 

89 

0 

0 

46 

3 

5 

28 

0 

0 

12 

0 

450 

8 

13.8% 

11.6% 

9.4% 

8.8% 

7.9% 

5.7% 

4.9% 

4.8% 

3.7% 

2.9% 

2.7% 

2.5% 

2.1% 

2.0% 

1.5% 

1.2% 

1.0% 

.9% 

.7% 

.7% 

.7% 

.6% 

.6% 

.6% 

26.5% 

7.5% 

4.2% 

12.7% 

11.1% 

.0% 

9.0% 

4.3% 

.0% 

6.2% 

1.3% 

3.6% 

.0% 

.0% 

1.8% 

.0% 

. 1 % 

2.0% 

.0% 

.0% 

1.5% 

.0% 

1.3% 

.4% 



Table 44 (antitfiMK^ 
1991 CAD/CANtî CAE/GiS Final IMarket Share 

Application: 
Platform: 
Region; 
Units: 

Electronic CAE 
All Platforms 
Asia 
Millions of U.S. Dollars/Actual Units 

@ 

i 
S 
•§ 

I 
I 

I 
-3 

I 
3 

I 
cr 

Market 

Company 

Autodesk 

ACTEL 

Century Research Cfentet 

Meta-Software 

LSI Logic 

Comdisco Systenns 

Logic Automation 

Teradyne 

Altera 

Otnron 

Test Systems S^tegies 

Sony 

Analogy 

Vantage Analysis Systems 

Apple Computer 

Microsim 

Compact Software 

Qu antic Laboratories 

i-Logix 

Electrical Eng. Software 

EPIC Design Technology 

Cascade Design Automation 

Scientific & Engineering 5W 

Solboume 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

2.2 

1.9 
1.6 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 

1.2 

1.2 

1.1 

1.1 

1.0 

1.0 

.7 

.6 

.6 

.5 

.4 

.4 

.4 

.3 

.0 

.0 

.8 

.0 

.2 

.0 

.0 

.2 

.0 

1.2 

.0 

1.1 

.0 

.0 

.9 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.3 

2.2 

1.8 

.6 

1.4 

1.2 

1.3 
1.4 

9 
1.2 

.1 

1.1 

.0 

1.0 

.9 

.0 

1.0 

.7 

.5 

.6 

.5 

.3 

.2 

.4 

.0 

0 

0 

10 

0 

4 

0 

0 

3 

0 

39 

0 

70 

0 

0 

213 

0 

0 

0 

0 

0 

0 

0 

0 

30 

5% 

4% 

4% 

4% 

3% 

3% 

3% 

3% 

3% 

3% 

3% 

2% 

% 

% 

% 

% 

.5% 

.0% 

.1% 

.0% 

.0% 

.1% 

.0% 

.7% 

.0% 

.6% 

.0% 

.0% 

.5% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 



Table 44 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Pktfonn: 
Region: 
Units; 

Electronic CAE 
Ail Platforms 
Asia 
Millions of U.S. EMlars/Actual Units 

e 
h-t 

K) 

I 
a 

I 
I 
•fl 
3 
tr 

I 

Market S 

Company 

SIMUCAD 

PADS Software 

ALDEC 

Everex Systems 

CAD Language Systems 

Motorola 

Obfea Design 

Accel Technologies 

NCR Microelectronics 

Tanner Research 

The CAD Group 

Technische Computer Systeme 

Objeaivicy 

Vamp 

Otnation 

National Semiconductor 

Other Companies 

All Companies 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

6.5 

391.2 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

6.3 

175.3 

.3 

.1 

.1 

.0 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

158.0 

0 

0 

0 

53 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1,048 

14,109 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

1.7% 

100.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

3.6% 

100.0% 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey &. SW Companies 

264.2 

127.0 

.0 

111.5 

279.8 

114.8 

60.5 

.0 

96.6 

78.7 

101.9 

56.2 

.0 

.0 

158.0 

10,184 

3,924 

1 

9,671 

4,438 

67.5% 

32.5% 

.0% 

28.5% 

71.5% 

65.5% 

34.5% 

.0% 

55.1% 

44.9% 

Source: D«Uquest (September 1S92) 



Table 45 
1991 CAD/CASt?tAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic CAE 
Technical Workstation 
Asia 

Millions of U.S. Dollars/Actual Units 

S 

•i 

I 
a 
H 

•s 

I 
I 

I 

Market S 

Company 

Total 

Factory 
Revenue 

Hardware 
Revenue 

Software 
Revenue 

Hardware 
Units 

Shipped 

Total 

Factory 
Revenue 

Hardware 
Revenue 

Sun Microsystems 

Mentor Graphics 

Valid 

NEC 

Zuken 

Cadence 

Hewlett-Pads^ 

Fujitsu 

Intergraph 

Synopsys 

COMPASS Design Automation-VLSI 

Viewlogic Systems 

Quicktum Systems 

EEsof 

Wacom 

Contec Microelectronics 

Tokyo Electron—NO OEM 

Digital 

Century Research Center 

Comdisco Systems 

LSI Logic 

Logic Automation 

Meta-Software 

Omron 

46.0 

45.6 

22.3 

22.3 

18.8 

13.5 

13.5 

12.7 

10.2 

8.0 

3.8 

3.8 

3.5 

2.6 

2.5 

2.4 

2.2 

2.2 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 

39.8 

13.2 

.0 

12.2 

7.5 

.0 

11.2 

8.0 

2.1 

.0 

.2 

.0 

3.5 

.0 

.6 

.0 

.7 

1.2 

.8 

.0 

.1 

.0 

.0 

1.2 

.0 

16.9 

18.3 

8.2 

11.3 

13.5 

.0 

3.4 

4.0 

6.0 

2.9 

2.9 

.0 

2.3 

1.9 

2.2 

1.1 

.4 

.6 

1.3 

1.1 

1.4 

1.2 

.1 

2,670 

438 

0 

697 

110 

0 

1,131 

308 

76 

0 

5 

0 

28 

3 

25 

0 

8 

70 

10 

0 

4 

0 

0 

39 

18.1% 

17.9% 

8.8% 

8.8% 

7.4% 

5.3% 

5.3% 

5.0% 

4.0% 

3.2% 

1.5% 

1.5% 

1.4% 

1.0% 

1.0% 

.9% 

.6% 
.6% 

.5% 

38.4% 

12.7% 

.0% 

11.8% 

7.3% 

.0% 

10.8% 

7.7% 

2.0% 

.0% 

.2% 

.0% 

3.4% 

.0% 

.6% 

.0% 

.7% 

1.1% 

.8% 

.0% 

. 1 % 

.0% 

.0% 

1.2% 



Table 45 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

© 

>-* 

K) 

"i 
»M a 

1 1 1 1 
I 
•3 1 e 

1 

Application: 
Platform: 
Region: 
Units: 

Company 

Sony 

Test Systems Strategies 

Vantage Analysis Systems 

Analogy 

Teradyne 

Quantic Laboratories 

i-Logix 

Data I/O 

ACTEL 

Electrical Eng. Software 

Cascade Design Automation 

Scientific & Engineering SW 

EPIC Design Technology 

Compact Software 

XUinx 

Autodesk 

5IMUCAD 

Microsim 

CAD Ungaagis^fxitSm 

Sol bourne 

Motorola 

Object Design 

NCR MicroelectrcMJics 

Electronic CAE 
Technical Workstation 
Asia 
Millions of U.S. 

Technische Computer Syatmtt 

Dollars/Actual Units 

Total 
Factory 

Revenue 

1.2 

1.1 

1.1 

1.0 

.7 

.6 

.6 

.5 

.4 

,4 

.4 

,4 

.4 

.3 

.3 

.2 

.2 

.1 

.0 

Hardware 
Revenue 

1,1 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

Software 
Revenue 

.0 

1.0 

.9 

.9 

.4 

.5 

,6 

.5 

A 

.3 

.2 

.4 

.3 

.3 

.2 

.2 

.2 

.1 

.1 

.0 

.1 

.1 

.0 

.0 

Hardware Total 
Units Factory 

Shipped Revenue 

70 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 

0 

0 

0 

1 

5% 

4% 

4% 

4% 

3% 

2% 

2% 

2W 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

0% 

0% 

0% 

0% 

0% 

0% 

.0% 

Market S 

Hardware 
Revenue 

1,0% 

.0% 

.(M 

.0% 

.1% 

.OW 

.0% 

,0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 



Table 45 (Cootliiiied) 
199X CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic CAE 

Technical Workstation 
Asia 

Millions of U.S. Dollars/Actual Units 

@ 
t - * 

I I a. 
I 

I 
I 
I 
cr 

i 

Market 

Company 

Total 
Factory 

Revenue 
.0 

.0 

.0 

.0 

254.3 

191.6 

62.6 

.0 

65.9 
188.4 

Hardware 
Revenue 

.0 

.0 

.0 

.0 

103.7 

71.5 
32.2 

.0 

56.8 

46.9 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

Objeaivity 

Everex Systems 

National Semiconduaor 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

AJl European-Based Companies 

All Hardware Companies 

All Turnkey A SW Companies 

.0 

.0 

.0 

.0 

108.5 

81.9 

26.6 

.0 

.0 

108.5 

0 

2 

0 

0 

5,715 

4,448 

1,267 

1 

3,989 

1,726 

.0% 

.0% 

100.0% 

75.4% 

24.6% 

.0% 

25.9% 

74.1% 

.0% 

100.0% 

69.0% 

31.0% 

.0% 

54.8% 

45.2% 

Source: Dataquest (September 1992) 



Table 46 
1991 CAB/CAmmtims Flnal Market Share 

6 
to 

I 

§ 

O. 

I 

I 
I 
I 
? 
E 
(T 

I 

Application: 

Platform: 
Region: 

Units: 

C o m p a n r 

Fujitsu 

Digital 

Cadence 

Teradyne 

Intergraph 

Meta-Software 

Compact Sofnrare 

EEsof 

Electrical Eng, Software 

LSI Logic 

Test Systems Strategies 

Data I/O 

Electronic CAE 
Host-Dependent 
Asia 

Millions of U.S. 

COMPASS Design AutQBiiaete>WSt 

Analogy 

Logic Automatioa 

SIMOCAD 

Micfosim 

Other Companies 

All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Compan ies 

Dollars/Actual Units' 

Total 
Factory 

Itevcflue 

13.3 
5.2 

,7 

.6 

.2 

,2 

,2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

3.0 

24.3 

10.9 

133 
.0 

8.1 

16.2 

Hardware 
Revenue 

8.4 

3.5 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

2.8 

15.0 

6.6 

8.4 

.0 

6.3 

8 7 

Software 
Rev€:nue 

3.6 
.1 

,7 

.4 

.0 

.2 

;2 

,2 

.0 

.0 

.0 

.0 

6.0 

2.4 

3,6 

.0 

.0 

6.0 

Hardware 
Units 

Shipped 

225 
0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

116 

346 

121 

225 

0 

116 

229 

Total 
Factory 

Revenue 

54.9% 
21.5% 

3.0% 

2.3% 

.9W 

.8% 

.7% 

.7% 

.7% 

.7% 

.5% 

.3% 

.3% 

.2% 

. 1 % 

,0% 

.0% 

12,2% 

100.0% 

45.1% 

54.9% 

.0% 

33.2% 

66.8% 

Market Sh 

Hardware 
Revenue 

56.1% 

23.5% 
.0% 

.5% 

.7% 

.0% 

.0% 

.0% 

.0% 

, 1 % 

.0% 

.0% 

.3% 

.0% 

.0% 

.0% 

.0% 

18,8% 

100.0% 

43.9% 
56.1% 

.0% 

42.3% 

57.7% 

Sotuioe: Dataquest (SepCtinber 1992) 



Table 47 

1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platfomi; 
Region; 
Units: 

Electrarfc CAE 
Server 
Asia 

Millions ef U.S. Dollars/Actual Units 

NJ 

D 
t i 

S! 

I 
i 

I 
9 

i 
(T 

I 

Market Shar 

Company 

^°^ Hardware Total 
Factory Hardware Software Units Factory Hardware 

- ^ ^ ^ 2 H ? Revenue Revenue Shipped Revenue Revenue 
Sun Microsysterajiit 

Zycad 

Ikos Systems 

Digital 

Hewlett-Packard 

Cadence 

IBM 

Sol bourne 

Intergraph 

SIMUCAD 

Wacom 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

8.1 

6.0 

2.6 

2.4 

.5 

A 

.2 

.2 

.2 

.0 

.0 

.0 

20.7 

20.7 

.0 

.0 

14.0 

6.7 

6.6 

3 1 

2.6 

1.6 

A 

.0 

.2 

.2 

.1 

.0 

.0 

.0 

14.9 

14.9 

.0 

.0 

11.7 

3.2 

.0 

1,6 

.0 

.0 

.0 

.4 

.0 

.0 

.1 

.0 

.0 

.0 

2.1 

2.1 

.0 

.0 

.0 

2.1 

254 

46 

12 

19 

35 

0 

54 

12 

4 

0 

0 

0 

437 

437 

0 

0 

387 

50 

39.2% 

29.0% 

12,6% 

n.5% 
2.2% 

2.1% 

1.2% 

1.2% 

1.1% 

.0% 

,0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

67.8% 

32.2% 

44.4% 

20-9% 

17.5% 

11.0% 

2.5% 

.0% 

1.5% 

1.6% 

.6% 

.0% 

.0% 

.0% 

100.0% 

aoo.0% 
.0% 

.0% 

78.5% 

21.5% 

Source: [>iiaquest CSepteniber 1992) 
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III 

i ^ 
ft ft 

X 

^ M 
a. fS n 

3 

•a >• 

i g 
" 5" 

3 

n t 

s & s? ^ 
E U CA 
O O 

s 
0 

c en 

D 
0 

IS 
ffn 
3 £ 

•a rrt 
c 
n 
H» 

I 

soopcanddy aopciooiny oSisaa afuojioaia—gvD/WVD/OVD 8ZI 



Table 48 CContlnued) 
1991 CAD/CAM/CAJ5/GIS Final Market Share 

Application: 
Platfonn; 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Asia 

_Mi)lions^f U.S. Dollars/Actual Units 

® 
I - * 

N) 

•i 

f 
a 
H 

I 

I 
9 I 
s: 

Market Shar 

Company 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 
SIMUCAD 

Technische Computer Systeme 

Vamp 

Omation 

Other Companies 

All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

.0 

.0 

.0 

3.5 

92.0 

40.9 

51.1 

.0 

23.5 

68.5 

.0 

.0 

.0 

.0 

3.5 

41.7 

21.8 

19.9 

.0 

21.8 

199 

.0 

.0 

.0 

.0 

.0 

41.5 

15.5 

26.0 

.0 

.0 

41.5 

0 

0 

0 

0 

932 

7,612 

5.179 

2,433 

0 

5,179 

2,433 

.0% 

.0% 

.0% 

.0% 

3.8% 

100,0% 

44.5% 

55.5% 

.0% 

25.6% 

74,4% 

.0% 

.0% 

.0% 

.0% 

8.5% 

100.0% 

52,2% 

47,8% 

.0% 

52,2% 

47.8% 

Source: Dataquest (September 19?2) 



Table 49 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

Electronic CAE 
All Platforms 
Rest of World 
Millions of U.S. Dollars/Actual Units 

6 
t - * 

I 
a 

s 
I 
5f •g 

I 
I 
9 
"0 

I 
i 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Compaq 

Digital 

IBM 

Sun Microsystems 

Hewlett-Packard 

Oread 

LSI Logic 

Genrad 

Altera 

Analogy 

EEsof 

COMPASS t > e ^ itotomation-VLSI 

Data I/O 

Xilinx 

ACTEL 

Comdisco Systems 

Compaa Software 

Intergraph 

Autodesk 

Teradyne 

Spectrum Software 

Zuken 

Apple Computer 

Computervision 

3.8 

3.1 

2.4 

2.1 

1.8 

1.3 

.8 

.8 

.7 

.5 

.4 

.4 

.4 

.3 

.3 

.3 

.3 

.3 

.2 

3.8 

2.1 

2.3 

1.8 

1.5 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

1.3 

.6 

.5 

.6 

.5 

.4 

.3 

.4 

.3 

.3 

.3 

.3 

.1 

.2 

.1 

.1 

.1 

.0 

.0 

750 

30 

567 

136 

243 

0 

2 

8 

0 

0 

0 

1 

0 

0 

0 

0 

0 

4 

0 

0 

0 

1 

19 

1 

16.8% 

13.4% 

10.4% 

9.2% 

8.0% 

5.7% 

3.4% 

3.4% 

3.0% 

2.3% 

1.8% 

1.8% 

1.5% 

1.4% 

1.4% 

1.3% 

1.3% 

1.1% 

.8% 

.5% 

.4% 

.4% 

.4% 

27.2% 

14.9% 

16.1% 

12.9% 

10.7% 

.0% 

.6% 
1.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.8% 

.0% 

.0% 

.0% 

.3% 

.6% 

.2% 



Table 49 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Appiication: 
Platform: 
Region: 
Unies: 

Electronic CAE 
All Platforms 
Rest of World 

Millions of U.S. Dollars/Actual Units 

fS 

•g 

1 

Company 

Market Shar 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Bevenue Sliipped Revenue Revenue 

Capilano Computing 

Number One Systems 

Ziegler Informatics 

PADS Software 

American Small Bustnei^: 'Qptrqp'̂  

Accel Technoiogies 

Other Companies 

All Companies 

.1 

.0 

.0 

.0 

.0 

.0 

2.1 

22.9 

.0 

.0 

.0 

.0 

.0 

.0 

2.1 

14.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

6.3 

0 

2 

0 

0 

0 

0 

309 

2,072 

.2% 

.1% 

.1% 

.1% 

.<M 

.(M 

9.3% 

100.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

14.7% 

100.0% 

I 
I 
r 
i 
D-

Alt N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

22,8 

.1 

.1 

15.5 

7.4 

14.1 

.0 

.0 

13.7 

.4 

6.2 

.1 

.0 

.0 

6.3 

2,069 

I 

2 

2,054 

18 

99.3% 

,4% 

.2% 

67.5% 

32.5% 

99.7% 

.3% 

.0% 

97.0% 

3.0% 

Source; Dataquest (September 1992) 



Table 50 
1991 CAD/CAM/CAE/GIS Final Market Share 

@ 

o 
g 

I 
n 
o. 
5P 
1 

I 
I 
I 
a 
*t) 
3 

I 
a 

Application: 

Platform: 
Region: 
Units: 

Electronic CAE 
Technical Workstation 
Rest of World 

Millions of U.S. Dollars/Actual Units 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Sun Microsystemis 

Hewlett-Packard 

LSI Logic 

Genrad 

Digital 

Analogy 

COMPASS Design Automation-VLSI 

Coindisco Systems 

EEsof 

Intergraph 

Compact Software 

2'jken 

Computervision 

ACTEL 

Data I/O 

Autodesk 

Other Companies 

All Companies 

1.8 

1.5 

.7 

.7 

.6 

.5 

.4 

.3 

.2 

.2 

.0 

.0 

7.2 

1.6 

1.2 

.1 

.1 

.4 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.5 

.0 

.0 

.5 

.5 

.0 

.5 

.3 

.3 

.2 

.0 

.1 

.1 

.0 

.1 

.1 

.0 

.0 

2.6 

121 

165 

2 

7 

24 

0 

1 

0 

0 

3 

0 

1 

1 

0 

0 

0 

10 

332 

24.9% 

20.1% 

9.7% 

9.3% 

7.7% 

6.9% 

5.5% 

4.0% 

3.3% 

2.4% 

1.7% 

1.4% 

1.2% 

.8% 

.8% 

.3% 

.0% 

100.0% 

44.2% 

34.0% 

2.0% 

3.7% 

11.0% 

.0% 

.0% 

2.5% 

.0% 

1.1% 

.8% 

.0% 

.0% 

.0% 

.0% 

100.0% 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

7.1 

.1 

.0 

3.8 

3.4 

3.5 

.0 

.0 

3.2 

.4 

2.5 

.1 

.0 

.0 

2.6 

332 

1 

0 

319 

13 

98.6% 

1.4% 

.0% 

52.7% 

47.3% 

98.9% 

1.1% 

.0% 

89.2% 

10.8% 

Source: Dataquest (September 1992) 



Table 51 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platforni: 
Region: 
Units: 

Electronic CAE 
Host-Dependent 
Rest of World 
Millions of US. Dollars/Aaual Units 

M 

S" 
s 
•S 
a 

i 
8. 

f 

Market Share 

Company 

Total Hardware Total 
Factory Hardware Soft^rtjre Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

B" 

I 
I 
i 

DigiUl 

Genrad 

Teradyne 

LSI Logic 

Compact Saft«i^:^ 

Intergraph 

Analogy 

EEsof 

Data I/O 

COMPASS Design Automation-VLSI 

Other Companies 

Ail Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

Ail European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

1,7 

,1 

.1 

,1 

.1 

.0 

.0 

.0 

,0 

.0 

1.2 

3.3 

3.3 

.0 

.0 

2.9 

A 

1.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.1 

2.4 

2.4 

.0 

.0 

2.3 

,0 

.0 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.3 

.3 

.0 

.0 

.0 

.3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

47 

48 

48 

0 

0 

47 

1 

51.2% 

2.4% 

2.4% 

2.4% 

2.1% 

1.2% 

.9% 

.6% 

,3% 

.3% 

36.1% 

100.0% 

100.0% 

,0% 

.0% 

87.3% 

12.7% 

49.8% 

.4% 

.0% 

.4% 

.0% 

.4% 

.0% 

,0% 

.0% 

.4%: 

48.5%, 

100,0% 

100,0% 

.0% 

.0% 

98,3% 

1,7% 

Source; Ditaquest (September 1992) 



Table 52 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Server 
Rest of World 

Millions of U.S. Dollars/Actual Units 

© 

v8 

I 
f 

I 
(3 

a 

Market Shar 

C o m p a n y 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue R e v e n u e R e v e n u e Sh ipped Revenue R e v e n u e 

Digital 

Sun Microsystems 

Hewlett-Padcard 

IBM 

Intergraph 

Other Companies 

All Companies 

All N.A.-B3sed Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.8 

.3 

.1 

.1 

.0 

.0 

1.3 

1.3 

.0 

.0 

1.3 

.0 

.6 

.3 

.1 

.1 

.0 

.0 
1.0 

1.0 
.0 
.0 

1.0 
.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

6 

15 

8 

11 

1 

5 

47 

47 

0 

0 

46 

1 

60.6% 

24.2% 

8.3% 

3.8% 

3.0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

97.0% 

3.0% 

57.3% 

27.1% 

9.4% 

5.2% 

1.0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

99.0% 

1.0% 

Soufce t>aUquest (September 1992) 



Table 53 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units; 

Electronic CAE 
Personal Computer 
Rest of World 

Millions j>f U.S. Dollars/Actual Units 

i 
s 

•S 

>3 

I 
i 
o I 

Company 

Market Sha 

Total 
Factory Hardware Software 

Revenue Hevenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Compaq 

IBM 

Oread 

Altera 

Xtlinx 

Hewlett-Packard 

Data I/O 

ACTEL 

Autodesk 

EEsof 

Spectrum Software 

Compact Software 

Apple Computer 

Capitano Computing 

Number Ore Systems 

Teradyne 

Ziegler Informatics 

PADS Software 

Genrad 

American Small Busiries^ Ccnoî i 

Accel Technologies 

3.8 

2.3 

1-3 

.7 

.3 

.3 

.3 

3 
.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

3.8 

2.2 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

1.3 

.6 

.3 

.0 

.3 

.2 

.2 

.1 

.1 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

750 

556 

0 

0 

0 

69 

0 

0 

0 

0 

0 

0 

19 

0 

2 

0 

0 

0 

1 

0 

0 

34.8% 

21.2% 

11.9% 

6.2% 

2.9% 

2.5% 

2.5% 

2.3% 

1.5% 

1.4% 

.9% 

.9% 

.8% 

.5% 

.3% 

.3% 

.2% 

.2% 

.2% 

.1% 

. 1% 

52.6% 

30.4% 

.0% 

.0% 

.0% 

3.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

1.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 53 (Continued) 
1991 CAD/CAM/CAE/GtS Final Market Share 

Application: 
Platform; 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Rest of World 
Millioos of U.S, Dollars/Actual Units 

6 
h-* 

I 
a 

I 

I 
a 
•fl 
3 

I 

Company 

Total 
Factory 

Revenue 

.9 
11.1 

11.0 

.0 

.1 

7.5 
3.6 

Hardware 
Revenue 

.9 
7.3 

7.3 
.0 
.0 

7.3 
.0 

Software 
Revenue 

.0 
3.4 

3.3 
.0 
.0 
.0 

3.4 

Hardware 
Units 

Shipped 

247 
1,644 

1,642 

0 
2 

1,641 

3 

Total 
Factory 

Revenue 

8.5% 
100.0% 

99.5% 
.0% 

.5% 
67.8% 

32.2% 

Market Sh 

Hardware 
Revenue 

12.9% 
100.0% 

100.0% 

.0% 

.0% 
100.0% 

.0% 

Other Companies 
Alt Companies 

All N.A.-Based Companies 
All Asian-Based Companies 
All European-Based Compan^ 
All Hardware Companies 
All Turnkey & SW Companies 

Source Dataquest (September 1992) 



Table 54 
1991 CAD/CAM&fGAK/GIS Final Market Share 

@ 
t-^ 

to 

D 

1 -g 
8 
a 
§ 

1 S 

1 s 

i 

1 c 1 § 

1 cr 

Application: 
Platform: 
Region: 
Units: 

Company 

Sun Microsystems 

Cadence 

Mentor Graphics 

Digital 

IC Layout 
All Platforms 
Worldwide 
Millions of U.S. 

Seiko Instruments—ftOGtEM; 

Fujitsu 

Valid 

Hewiett-Packard 

Sotboume 

COMPASS Design Automat ion-VlS! 

Silvar-Lisco 

Cascade Design Automation 

Sagantec 

NEC 

Integrated Silicon Systems 

LSI Logic 

Ontos 

Everex Systems 

Sony 

Tanner Research 

National Semiconduciter' 

Objea Design 

Objectivity 

Dolphin Integration 

Dollars/Actual Units 

Total 
Factory 

Revenue 

164.6 

134.1 

91.1 

62,1 

30.0 

133 

12.2 

10.9 

10.6 

10.1 

9,5 

4.4 

4.0 

3.4 

3.0 

1.9 

1.3 

1.2 

1.1 

1.0 

.4 

.3 

.3 

.0 

Hardware 
Revenue 

141.7 

.0 

26.5 

42.8 

12.9 

12.0 

,3 

8.9 

10,4 

.6 

.0 

.0 

.0 

1.9 

.5 

.2 

.0 

1,2 

1,0 

,0 

.1 

.0 

.0 

.0 

Software 
Revenue 

.0 

111,3 

33,7 

,0 

13.7 

.0 

9,0 

.0 

.0 

7,9 

5.2 

3,0 

3.6 

1.3 

2,5 

1.4 

1.3 

.0 

,0 

.9 

.3 

.3 

.3 

.0 

Hardware 
Units 

Shipped 

9,7'»3 

0 

876 

610 

184 

299 

29 

1,532 

1,015 

13 

0 

0 

0 

107 

18 

5 
0 

479 

64 

0 

4 

0 

0 

0 

Total 
Factory 

Revenue 

28.6% 

23,3% 

15-9% 

10,8% 

5.2% 

2.3% 

2,1% 

1.9% 

1,8% 

1,8% 

1.7% 

.8% 

.7% 

.6% 

.5% 
,3% 
.2% 

.2% 

.2% 

.2% 

.1% 

. 1% 

.1% 

.0% 

Market Sh 

Hardware 
Revenue 

53,6% 

.0% 

10.0% 

16.2% 

4.9% 

4.5% 

.1% 

3.4% 

3.9% 
.2% 

.0% 

.0% 

.0% 

.7% 

.2% 

.1% 

.0% 

.4% 

.4% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 54 (Continued] 
1991 CAD/CAM/CA£/GIS Final Market Share 

Appiicaiion: 
Platforai: 

Region; 
Units: 

IC Layout 
A)! Ptatfonns 
Worldwide 
Millions of U.S. Dollars/Actual Units 

© 

S" 

I 
a 
s 

a 

I 

I 
•fl 
3 
a 
I 

Company 
Other Companies 

All Companies 

Ail N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Market S 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

3.9 
574.7 

522.8 

47.8 

4.0 
254.4 

320.3 

3.8 

264.5 

236.8 

27.7 
.0 

209.7 
54.8 

.0 

195.8 

177.2 

14.9 
3.6 
.0 

195.8 

154 

15.133 

14,479 
654 

0 
13,598 

1.535 

.7% 
100.0% 

91.0% 

8.3% 
.7% 

44.3% 
55.7% 

1.4% 

100.0% 

89.5% 
10.5% 

.0% 
79.3% 
20.7% 

Source: Dataquest (September 1992) 



Table 55 

1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Piatform: 
Region: 
Units: 

IC Layout 
Technical Workstation 
Worldwide 

Millions of U.S. Dollars/Actual Units 

s 
B 

•s 

I 
I 
I 
I 

I 
I 
a 
I 

Market Sh 

Company 

Sun Microsystenw 

Cadence 

Mentor Graphics 

Seiko Instnjments—j?0; O E S I 

Valid 

Digital 

COMPASS Design Aut6iraitftw*-Vfc^; 

Hewlett-Packard 

Silvar-Lisco 

Fujitsu 

Cascade Design Au^dd^iin 

Sagantec 

NEC 

Sol bourne 

Integrated SiliCtSi SjSiSai; 

LSI Logic 

Ontos 

Sony 

Object Design 

National Semicondueftw' 

Objeaivity 

Everex Systems 

Dolphin Integration 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

148.1 

119.3 

91.1 

26.7 

12.2 

11,2 

9-9 

9-8 

9.5 

5.5 

4.4 

4.0 

3.4 

3.2 

2.5 

1.7 

1.3 

1.1 

.3 

.3 

.3 

.1 

.0 

1Z8.3 

.0 

26.5 

11.5 

.3 

7,7 

.4 

8.0 

.0 

4,9 

.0 

,0 

1.9 

3.1 

.3 

.2 

.0 

1,0 

.0 

,1 

,0 

,1 

.0 

.0 

99.1 

33.7 

12.5 

9.0 

.0 

7.6 

•0 

5.2 

.0 

3.0 

3.6 

1.3 

.0 

2.1 

1.3 

1.3 

.0 

.3 

.3 

.3 

.0 

.0 

9,122 

0 

876 

171 

29 

479 

13 

1.449 

0 

132 

0 

0 

107 

641 

10 

4 

0 

64 

0 

4 

0 

22 

0 

31.8% 

25.6% 

19.6% 

5.7% 

2.6% 

2.4% 

2.1% 

2.1% 

2.0% 

1.2% 

.9% 

.9% 

.7% 

.7% 

.5% 

.4% 

.3% 

.2% 

. 1 % 

. 1 % 

. 1 % 

66.1% 

.0% 

13.6% 

5-9% 

.1% 

4.0% 

.2% 

4.1% 

.0% 

2.5% 

1.0% 

1.6% 

.2% 

. 1 % 

.0% 

.5% 

.0% 

.0% 

.0% 

. 1 % 

.0% 



Table 55 (Continued) 
1991 CAD/CAM/CAE/dG9 Final Market Share 

Application: 
Platform: 
Region: 
Units; 

IC Layout 
Technical Workstation 
Worldwide 

Millions of U.S. Dollars/Actual Units 

« 

o 

I 
I 

4? I 
I 
>fl 
3 
a 

i 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

Ail Hardware Companies 

All Tumkey & SW Companies 

.0 

465.8 

425.1 

36.7 

4.0 

173.5 

292.4 

.0 

194.1 

174.9 

19.2 

.0 

148.2 

45.9 

.0 

180.7 

163.2 

13.8 

3.6 

.0 

180.7 

0 

13,123 

12,649 

475 

0 

11,777 

1,347 

100.0% 

91.3% 

7.9% 

.9% 

37.2% 

62.8% 

100.0% 

90.1% 

9.9% 

.0% 

76.3% 

23.7% 

Source: Dataquest (September 1992) 



Table 56 
1991 CAD/CAM/CAE/GIS Final Market Share 

® 
H-t 

•§ 

Niri 

I 

3 

5 1 
•8 

I 
I 
a 

Application: 
Platform: 
Region: 
Units; 

IC Layout 
Host-Dependent 
Worldwide 

Millions of U.S. Dollars/Actual Units 

Market Sha 

Company 

Digital 

Fujitsu 

Cadence 

Seiko Instruments—NO OEM 

LSI Logic 

COMPASS Design Automation-VLSI 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

•Tota' Harilware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

34.8 

5.7 

4.0 

3.3 

.2 

.2 

3.9 

52.2 

43.1 

9.0 

.0 

38.7 

13.4 

24.0 

5.2 

.0 

1.4 

.0 

.2 

3.8 

34.5 

27.9 

6.6 

.0 

27.8 

6.8 

.0 

.0 

3.3 

1.1 

.2 

.3 

.0 

4.9 

3.8 

1.1 

.0 

.0 

4.9 

0 

96 

0 

13 

0 

0 

154 

264 

155 

109 

0 

154 

110 

66.7% 

10.9% 

7.7% 

6.3% 

.4% 

.3% 

7.6% 

100.0% 

82.7% 

17.3% 

.0% 

74.3% 

25.7% 

695% 

14.9% 

.0% 

4.1% 

.1% 

.5% 

10.9% 

100.0% 

80.9% 

19.1% 

.0% 

80.4% 

19.6% 

Source: DiUqu«l (Sepember 1992) 



Table 57 
1991 CAD/CAM/C^UI/!£iUi Final Market Share 

Application: 
Platfonn: 
Region: 
Units: 

IC Layout 
Server 
Worldwide 
Millions of U.S. Dollars/Actual Units 

® 
H* 

s-
•9 a 

i 
H a 

I 
§ 

I 
g-

i 

Company 

Market Sha 

Total 
Factory 

Revenue 
Hardware Software 

Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Sun Microsystems 

Digital 

Cadence 

Solboume 

Hewlett-Packard 

Other Compar^ies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Conipanies 

All Hardware Companies 

All Turnkey & SW Companies 

16.5 

16.2 

10.8 

7.4 

1.1 

.0 

51.9 

51.9 

.0 

.0 

41.1 

10.8 

13.4 

11.1 

.0 

7.3 

.9 

.0 

32.7 

32.7 

.0 

.0 

32.7 

.0 

.0 

.0 

9.0 

.0 

.0 

.0 

9.0 

9.0 

.0 

.0 

.0 

9.0 

621 

131 

0 

374 

83 

0 

1,209 

1,209 

0 

0 

1,209 

0 

31.7% 

31.1% 

20.8% 

14.3% 

2.1% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

79.2% 

20.8% 

41.0% 

34.0% 

.0% 

22.2% 

2.7% 

.0% 

100.0% 

100.0% 

100.0% 

Source: Dataquest (September 1992) 



Table 56 
1991 CAD/CAM/CM/GIS Final Market Share 

Application; 
Platform; 
Region; 
Units; 

rC Layout 
Personal Computer 
Worldwide 

Millions of US. Dollars/Aaual Units 

© 

to 

s-
•s 

§ 

1 
a 
s 

i 
n 

•O 

I 
3 I 
s: 

Market Share 

Company 

Fu/itsu 

Everex Systems 

Tanner Research 

Integrated Silicon Systems 

National Semiconductor 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

2.1 

1.0 

1.0 

.6 
,0 

.0 

4.8 

2,6 

2.1 

.0 

1.0 

3-7 

1.9 

1.0 

.0 

.2 

.0 

.0 

3.1 

1.2 

1.9 

.0 

1.0 

2.1 

.0 

.0 

.9 

.4 

.0 

.0 

1.3 

1.3 

.0 

.0 

.0 

1.3 

71 

458 

0 

8 

0 

0 

536 

466 

71 

0 

458 

79 

44.7% 

21.6% 

20.6% 

12.2% 

.8% 

.0% 

100.0% 

55.3% 

44.7% 

.0% 

21.6% 

78.4% 

60.8% 

32.8% 

.<M 

6.'m 
.0% 

.0% 

100.0% 

39.2% 

60.8% 

.0% 

32.8% 

67.2% 

So 
Re 

Source Dauquest <Sep<e0ib*r 1992) 



Table 59 
1991 CAD/CAM/<^;^'!li^ Final Market Share 

Application: 
Platform; 
Region: 
Units: 

IC Layout 
AU Platforms 
North America 

Millions of U.S. Dollars/Actual Units 

© 
H-t 

N) 

I 
H o. 

I 
•3 I 
I 
I 
I 

Market Share 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Sun Microsystems 

Cadence 

Mentor Graphics 

Digital 

Solboume 

COMPASS Design Automation-VLSI 

Hewlett-Packard 

Valid 

Cascade Design Automation 

Silvar-Lisco 

Integrated Silicon Systems 

Ontos 

LSI Logic 

Everex Systems 

Tanner Research 

National SeraiconditiSSir 

Objea Design 

Objectivity 

79.2 

49.3 

43.7 

29.8 

7.4 

5.2 

4.6 

3.5 

2.6 

2.5 

1.8 

1.2 

1.2 

1.0 

.8 

.3 

.3 

.2 

68.2 

.0 

13.8 

20.6 

7.3 

.3 

3.8 

.2 

.0 

.0 

.3 

.0 

.1 

1.0 

.0 

.0 

.0 

.0 

.0 

33.0 

15.1 

.0 

.0 

4.1 

.0 

2.4 

1.8 

1.4 

1.4 

1.2 

9 
.0 

.7 

.2 

.3 

.2 

5,167 

0 

420 

290 

682 

7 

644 

24 

0 

0 

10 

0 

3 

417 

0 

3 

0 

0 

33.5% 

20.8% 

18.5% 

12.6% 

3.1% 

2.2% 

1.9% 

1.5% 

1.1% 

1.0% 

.7% 

.4% 

.3% 

.1% 

.1% 

. 1 % 

58.0% 

.0% 

11.7% 

17.5% 

6.2% 

.3% 

3.2% 

. 1 % 

.0% 

.0% 

.3% 

.0% 

. 1 % 

.9% 

.0% 

.0% 

.0% 

.0% 



Table 59 (Continued) 

1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platform; 
Region: 
Units: 

IC Layout 
All Platforms 
North America 

Millions of IJS; libllars/Actual Units 

to 

I 
8 

f 
•i 
jf 
•o 

Market Sl i i re 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 
S 
R 

Other Companies 

All Companies 

AJl N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Compai i^ 

All Hardware Companies 

All Turnkey & SW Companies 

2.1 

236.7 

236.7 

.0 

.0 

12^.2 

112.5 

2.0 

117.6 

117.6 

.0 

.0 

102.8 

14.7 

.0 

62.8 

62.8 

.0 

,0 

.0 

62.8 

83 

7,750 

7,750 

0 

0 

7,283 

467 

.9% 

100.0% 

100,0% 

.0% 

.fM 

52.5% 

47.5% 

1.7% 

100.0% 

100.0% 

.0% 

.0% 

87.5% 

12.5% 

Source: Ditaquest (Scptcaiier 1992) 

I 
I 
a 

i 



Table 60 

1991 CAD/CAM/CAE/GIS TLoal Market 

Application: 
Platform: 
Region: 
Units: 

IC Uyout 
Technical Workstation 
North America 
Millions of U.S. Dollars/Actual Units 

® 
h^ 

N) 

I 
•i 

I 
s 
a a 

I 
I 
n 
*o 

I 
I 
"fl 
3 
K 
g-

Market Shar 

Company 

Total 
Factory 

Revenue 

71.3 
43.8 

43.7 

5.4 

5.1 
4.1 

3.5 
2.6 

2.5 

2.2 

1.4 

1.2 

1.0 

.3 

.3 

.2 

.1 

.0 

188.8 

188.8 

.0 

.0 

83.1 

105.7 

Hardware 
Revenue 

61.8 

.0 

13.8 

3.7 

.2 

3.4 

.2 

.0 

.0 

2.2 

.2 

.0 

.1 

.0 

.0 

.0 

.1 

.0 

85.6 

85.6 

.0 

.0 

71.1 

14.5 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Sun Microsysteim 

Cadence 

Mentor Graphics 

Digital 

COMPASS Design Automation-VLSI 

Hewlett-Packard 

Valid 

Cascade Design Automation 

Silvar-Lisco 

Sol bourne 

Integrated Silicon Systems 

Ontos 

151 Logic 

National Semiconductor 

Objea Design 

Objectivity 

Everex Systems 

Other Companies 

All Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dataquest (September 1992) 

.0 

29.4 

15.1 

.0 

4.0 

.0 
2.4 

1.8 
1.4 

.0 

1.2 

1.2 

.8 

.2 

.3 

.2 

.0 

.0 

57.9 

57.9 

.0 

.0 

.0 

57.9 

4,786 

0 

420 

228 

7 

609 
24 

0 

0 

430 

6 
0 

3 

3 
0 

0 

19 
0 

6,533 

6,533 

0 

0 

6,071 

462 

37.8% 

23.2% 

23.2% 

2.8% 

2.7% 

2.2% 

1.8% 

1.4% 

1.3% 
1.2% 

.7% 

.6% 

.5% 

.1% 

.1% 

.1% 

. 1 % 

.0% 

100.0% 

100.0% 

.0% 

.0% 

44.0% 

56.0% 

72.1% 

.0% 

16.1% 

4.3% 

.2% 

3.9% 

.2% 

.0% 

.0% 

2.5% 

.2% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.1% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

83.1% 

16.9% 



Table 61 
1991 CAD/CAWCaiE/GIS Final Market Share 

® 

D » 

•g 
81 

I 
I 
I 

i 

1 
I 

Application: 
Platforai: 
Region: 
Units: 

IC Layout 

Host-Dependent 
North America 
Millions of U.S. Dollars/Actual Units 

Market Share 

Company 

Digital 

Cadence 

LSI Logic 

COMPASS Design aaieBi9Saa^$W;Sat 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hardware Total 
Factory Hardware Software Units Factory Harilware S 

Revenue Revenue Revenue Shipped Revenue Revenue R 

16.7 

1.5 

,1 

.1 

2.1 

20.5 

20.5 

.0 

.0 

18.8 

1,7 

11.5 

.0 

,0 

,1 

2.0 

ii3.6 

;J3.6 

.0 

.0 

13.5 

.1 

.0 

1.0 

.1 

,1 

.0 

1.2 

1.2 

.0 

.0 

.0 

1.2 

0 

0 

0 

0 

83 

83 

83 

0 

0 

83 

0 

61A% 

7.2% 

.6% 

.5% 

10.3% 

lOO.OW 

100.0% 

.0% 

.(M 

91.7% 

8.3% 

84.6% 

.0% 

.1% 

.7% 

14.7% 

100.0% 

100.0% 

.0% 

.0% 

99.3% 

.7% 

Souroe: Dataquesi (September 1392) 



Table 62 
1991 CAD/CAO/Gm/IE^ Final Market Share 

Application; 
Platform: 
Region: 
Units: 

IC l ayou t 
Server 

North America 

Millions of U.S. Dollars/Actual Units 

© 

i 

I 

i 
3 

i 
cr 

I 

Market Share 

C o m p a n y 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revenue Sh ipped Revenue Revenue R 

Sun Mloosystetns 

Digital 

So lboume 

Cadence 

Hewlett-Packard 

Other Companies 

All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

AU Turnkey & SW Companies 

7.9 

7.8 

5.2 

4.0 

.5 

.0 

25.3 

25.3 

.0 

.0 

21.3 

4.0 

6.5 

5.4 

5.1 

.0 

.4 

.0 

17.3 

17.3 

.0 

.0 

17.3 

.0 

.0 

.0 

.0 

2.7 

.0 

.0 

2.7 

2.7 

.0 

.0 

.0 

2.7 

382 

63 

252 

0 

35 

0 

731 

731 

0 

0 

731 

0 

31.3% 

30.6% 

20.5% 

15.7% 

1.8% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

84.3% 

15.7% 

37.4% 

30.9% 

29.4% 

.0% 

2.2% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

Source: IJataqueat (September 1992) 



Table 63 
1991 CAD/CAM/CAE/GIS Final Market Share 

© 
>- * 

i 
s 
•S 

s 
a 
?p 
1 

Application; 
Platform: 
Region: 
Units: 

[C Layout 
Personal Computer 
North America 

Millions of U.S. Dollars/Actual Units 

Market Share 

Company 

Everex Systems 

Tanner Research 

Integrated Silicon Systems 

National Semiawiduaor 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
FactCtty 

Revenue 

.9 

.8 

A 

.0 

.0 

2,1 

2.1 

.0 

.0 

9 
1,2 

Hardware 
Revenue 

.9 

.0 

.1 

.0 

.0 

1.0 

1.0 

.0 

,0 

.9 

.1 

Hardware Total 
Software Units Factory Hardware So 
Revenue Shipped Hevenue Revenue R 

.0 

.7 

.2 

.0 

.0 

1.0 

1.0 

.0 

.0 

.0 

I.O 

398 

0 

5 

0 

0 

403 

403 

0 

0 

398 

5 

43.7% 

37.9W 

17.0% 

1.5% 

.<M 

100.0% 

100.0% 

.0% 

.0% 

43.7% 

56.3% 

88.2% 

.0% 

11.SW 

.0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

88.^6 

11,8% 
c 

i-

I 
a 
I 

Souii:e; Oaiaquest CSepteinbef 19929 



Table 64 
1991 CAD/CAM/CAE/GB Final Market Share 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
All Platforms 
Europe 
Millions of US. Dollars/Actual Units 

I 

I 
i 
a 

I 

Market Shar 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

I 
•IS 3 
E a 

I 

Sun Microsystems 

Mentor Graphics 

Digital 

Cadence 

Hewlett-Packard 

Sagantec 

Valid 

COMPASS Design j&ekmMib-}nsi 
Silvar-Ltsco 

Solboume 

LSI Logic 

Cascade Design Automation 

Integrated Silicon Systems 

Tanner Research 

Everex Systems 

National Semiconductor 

Ontos 

Objectiviiy 

Dolphin Integration 

Object Design 

41.4 

26.4 

24.9 

19.8 

4.6 

4.0 

2.9 

2.7 

2.6 

2.3 

.5 

A 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

35.6 
6.6 

17.1 

.0 

3.7 

.0 

.1 

.2 

.0 

2.3 

.1 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

10.8 

.0 

13.2 

.0 

3.6 

1.9 

2.1 

1.4 

.0 

.4 

.3 

.1 

.1 

.0 

.1 

.1 

.0 

.0 

.0 

2,126 

254 

247 

0 

644 

0 

6 

4 

0 

222 

1 

0 

1 

0 

48 

1 

0 

0 

0 

0 

30.8% 

19.7% 

18.5% 

14.7% 

3.4% 

3.0% 

2.2% 

2.0% 

1.9% 

1.7% 

.4% 

.3% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

53.2% 

9.9% 

25.6% 

.0% 

5.6% 

.0% 

. 1 % 

.2% 

.0% 

3.4% 

. 1 % 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 



e 
i - t 

I 

I a 
jp 

1 

I 

Table 64 (Contiiiued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
All Platforms 
Europe 
Millions of U.S. 0(^larsi/Actual Units 

Company 

Other Gompaides 

All Companf^ 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

AJI Turnkey & SW Companies 

Total 
Factory 

Revenue 

1.2 

13^.4 

130.3 

.0 

4.0 

74,5 

59.9 

Hardware 
Revenue 

1.2 

67.0 

67.0 

.0 

.0 

60.1 

6.9 

Software 
Revenue 

.0 

34.2 

30,6 

.0 

3.6 

,0 

34.2 

Hardware 
Units 

Shipped 

48 

3,601 

3,601 

0 

0 

3,335 

266 

Total 
Factory 

Revenue 

.9% 

100.0% 

97,0% 

.0% 

3,0% 

55.5% 

44,5% 

Market Share 

Hardware 
Revenue 

1,8% 

100.0% 

100,0% 

,0% 

.0% 

89.7% 

10.3% 

S 
R 

Source; DaUquest (Sepembcr 1992) 
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Table 65 
1991 CAD/CAM/^^GIS Final Market S l i ^ 

Application; 
Platform: 
Region: 
Units: 

Company 

Sun Microsystems 

Mentor Graphics 

Cadence 

Digital 

Hewlett-Packard 

Sagantec 

Valid 

IC Layout 
Technical Workstation 
Europe 
Millions of U.S. 

COMPASS Design ^bil&a«aiaQn-VLSI 

Silvar-Usco 

Solboume 

Cascade Design Automation 

LSI Logic 

Integrated Silicon Systems 

National Semiconductor 

Ontos 

Objeaivity 

Dolphin Integration 

Obfea Design 

Everex Systems 

Dollars/Actual Units 

Total 
Factory 

Revenue 

37.2 

26.4 

17.6 

4.5 

4.1 

4.0 

2.9 

2.7 

2.6 

.7 

.4 

.4 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

Hardware 
Revenue 

32.3 

6.6 

.0 

3.1 

3.4 

.0 

.1 

.1 

.0 

.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Software 
Revenue 

.0 

10.8 

11.8 

.0 

.0 

3.6 

1.9 

2.1 

1.4 

.0 

.3 

.3 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

Hardware 
Units 

Shipped 

2,027 

254 

0 

194 

609 

0 

6 

3 

0 

140 

0 

1 

0 

1 

0 

0 

0 

0 

2 

Total 
Factory 

Revenue 

35.8% 

25.4% 

16.9% 

4.3% 

4.0% 

3.8% 

2.8% 

2.6% 

2.5% 

.7% 

.4% 

.4% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

IVIarket Shar 

Hardware 
Revenue 

69.7% 

14.3% 

.0% 

6.7% 

7.3% 

.0% 

.2% 

.2% 

.0% 

1.5% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 65 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

I 
I 
a 

I 
i 
•3 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
Technical Workstation 
Europ)e 

Millions of US, Dollars/Actual Units 

Company 

Other Cocn^ianies 

All Companies 

All N.A-Based Companies 

All Asian-Based Companies 

All European-Based Compaflji^ 

All Hardware Companies 

All Turnkey & SW Companies 

Source; I>auquest (September 1992) 

Market Share 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

ReYcnne Revenue Revenue Shipped Revenue Bevenue 

S 
R 

.0 

103.9 

99.9 

.0 

4.0 

46.5 

57.4 

.0 

46.3 

46.3 

.0 

.0 

39.4 

6.9 

.0 

32.5 

28.8 

.0 

3.6 

.0 

32.5 

0 

3,237 

3,237 

0 

0 

2,972 

265 

.0% 

100.0% 

96.1% 

.<M 

3.9% 

44,8% 

55.2% 

.0% 

100-0% 

100.0% 

.0% 

.0% 

85.2% 

14.8% 

I 
I 
i. 



Table 66 
1991 CAD/CAWmM/!BlfS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
Host-Dependent 
Europe 
Millions of U.S. Dollars/Actual Units 

to 

I 

a 

I 

n 
"O 

I 
I 
•0 

3 

I 

Market Share 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
Digital 

Cadence 

LSI Logic 

COMPASS Design AutfmattiXt'VISI 
Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source DataquesC (September 1992) 

13.9 
.6 
.1 

.1 
1.2 

15.8 

15.8 

.0 

.0 

15.2 

.7 

9.6 
.0 

.0 

.0 
1.2 

10.8 

10.8 

.0 

.0 

10.8 

.1 

.0 

.4 

.0 

.1 

.0 

.5 

.5 

.0 

.0 

.0 

.5 

0 

0 

0 

0 

48 

49 

49 
0 
0 

48 

0 

87.9% 
3.7% 

.3% 

.3% 
7.8% 

100.0% 

100.0% 

.0% 

.0% 
95.6% 

4.4% 

88.6% 
.0% 

.1% 

.4% 

11.0% 

100.0% 

100.0% 

99.5% 

.5% 



Table 67 

1991 CAD/CMmm/GlS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
Server 
Europe 

Millions of U.S. Dollars/Actual Units 

I 

I 
! 
n 

f 
I 
a-

I 

Market Share 

Company 
>25 
K> 

D 
B 

•s 
s* 

1 I 

Digital 

Sun Microsystems 

Solboume 

Cadence 

Hewlett-Packard 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based C o m p a c t 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory Hardware S 
Revenue Shipped Revenue Revenue R 

6.5 

4.2 

1,6 

1.6 

.5 

.0 

14.3 

14.3 

.0 

.0 

12,7 

1.6 

4.4 

3.4 

1.6 

.0 

.4 

.0 

9.8 

9.8 

.0 

.0 

9.8 

.0 

.0 

-0 

.0 

1.1 

,0 

.0 

1.1 

.0 

.0 

.0 

1.1 

53 

99 

82 

0 

35 

0 

269 

269 

0 

0 

269 

0 

45.2% 

29.0% 

11.4% 

11.2% 

3.2% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

88.8% 

U,2% 

45.3% 

34.5% 

16.4% 

.0% 

3.8% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Source: OaLaqiust (September 19<)2> 



Table 68 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
PJatfonn: 
Region: 
Units; 

IC Layout 

Personal Computer 
Europe 
Millions of U.S. Dollars/Actual Units 

@ 

I 
^M 

I 
a 

I 

I 
! 

I 
I 

Market Share 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revenue Shipped Revenue Revenue 

Tanner Research 

Everex Systems 

Integrated Silicon Systems 

National Semiconductor 

Other Companies 

All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companti^^ 

Source: Dataquest (September 1992) 

.2 

,1 

.0 

.0 

.0 

.3 

.3 

.0 

.0 

.1 

.2 

.0 

.1 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.2 

.2 

.0 

.0 

.0 

.2 

0 

46 

0 

0 

0 

46 

46 

0 

0 

46 

0 

51.7% 

34.5% 

10.3% 

3.4% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

34.5% 

65.5% 

.0% 

90.9% 

9.1% 

.0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

90.9% 

9.1% 



Table 69 
1991 CXD/CAS^mm/GlS Final Market Share 

® 
H ^ 

o 
B 
•§ 

a 

§ 

S 
R 
1 fj 

i 
•y 1 c 

i-o 
3 

1 
o-

1 

Application: IC Layout 
Platform: All Platforms 
Regionr Asia 

Units: Millions of U.S. 

Company 

Cadence 

Sun Microsystems 

Seiko Instniments-^ifiE) OEM 

Mentor Graphics 

Fujitsu 

Valid 

Digital 

Siivar-Lisco 

NEC 

COMPASS Design Automation-VLSI 

Hewlett-Packard 

Cascade Design Automation 

Integrated Silicon Systems 

Sony 

Solboume 

LSI Logic 

Object Design 

Tanner Research 

Everex Systems 

Objectivity 

Dollars/Actual Units 

Total 
Factory 

Revenue 

65.1 

42.3 

30.0 

21.0 

13.3 

5.8 

5.6 

4.5 

3.4 

1.9 

1.4 

1.3 

1.1 

1.1 

.8 

.2 

.1 

.1 

.0 

.0 

Hardware 
Revenue 

.0 

36.4 

12.9 

6.1 

12.0 

.0 

3.8 

.0 

1.9 

.1 

1.1 

.0 

.2 

1.0 

.8 

.0 

.0 

.0 

.0 

.0 

Software 
Revenue 

65.1 

.0 

13.7 

7.8 

.0 

4.7 

.0 

2.5 

1.3 

1.5 

.0 

.9 

.9 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

Hardware 
Units 

Shipped 

0 

2,345 

184 

201 

299 

0 

54 

0 

107 

3 

199 

0 

7 

64 

78 

0 

0 

0 

14 

0 

Total 
Factory 

Revenue 

32.6% 

21.2% 

15.0% 

10.5% 

6.7% 

2.9% 

2.8% 

2.2% 

1.7% 

1.0% 

.7% 

.7% 

.6% 

.6% 

.4% 

.1% 

.0% 

.0% 

.0% 

.0% 

Market Shar 

Hardware 
Revenue 

.0% 

47.5% 

16.8% 

7.9% 

15.6% 

.0% 

5.0% 

.0% 

2.4% 

.1% 

1.5% 

.0% 

.2% 

1.2% 

1.1% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 69 (Continued) 
1991 CAD/CAM/CAE/GB Final Market Share 

Application; 
Platform: 
Region: 
Units: 

IC Layout 
All Platfonns 
Asia 

pillions of U.S. DoUars/Actual Units 

@ 

K) 

S? 
I 

I 
a 
?P •a 

I 
I 
I 
I 
g" 

i 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.4 

199.3 

151.5 
47.8 

.0 

51.7 
147.6 

.4 

76.8 

49.1 

27.7 

.0 

43.6 

33.1 

.0 

98.5 

83.6 

14.9 
.0 
.0 

;Se.5 

17 
3,572 

2,918 
654 

0 
2,771 

801 

100.0% 

76.0% 

24.0% 

.0% 

25.9% 

74.1% 

.5% 
100.0% 

63.9% 
36.1% 

.0% 
56.9% 
43.1% 

Source: DaUquest (September 1992) 



Table 70 

1991 CAD/CA«/Cte/GlS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

IC Layout 

Technical Workstation 
Asia 

f^l lions of U.S. Dollars/Actual Units 

© 

i 
•i 

'd 
I 

a 

5 

I 
I 
a 
I 

Market Sha 

Company 

^^^ Hardware Total 
Factory Hardware Software Units Factory Hardware 

^ ' ' " " ^ 5£I«»?£ Revenue Shipped Revenue Revenue 
Cadence 

Sun Microsystems 

Seiko Instruments—NQ 0EM 

Mentor Graphics 

Valid 

Fujitsu 

Silvar-Lisco 

NEC 

COMPASS Design AUMmation-VLStf 

Cascade Design Auiloraation 

Hewlett-Packard 

Sony 

Digital 

Integrated Silicon Systems 

Sol bourne 

LSI Logic 

Object Design 

Objectivity 

57.? 

38,1 

26.7 

21,0 

5.8 

5.5 

4.5 

5A 

1.9 

1.3 

1.3 

1.1 

1.0 

.9 

.3 

.2 

.1 

.0 

,0 

33.0 

11.5 

6.1 

.0 

4.9 

.0 

1.9 

.1 

.0 

1.0 

1.0 

.7 

.1 

.3 

.0 

.0 

,0 

57.9 

.0 

12.5 

7.8 

4.7 

.0 

2.5 

1.3 

1.5 

•9 

.0 

.0 

.0 

.8 

.0 

.1 

,1 

.0 

0 

2.212 

171 

201 

0 

132 

0 

107 

2 

0 

188 

64 

42 

4 

49 

0 

0 

0 

33.9% 

22,3% 

15.6% 

12.3% 

3.4% 

3.2% 

2.6% 

2.0% 

1.1% 

.8% 

.7% 

.6% 

.6% 

.5% 

.1% 

.1% 

.0% 

.0% 

.0% 

54.6% 

19.0% 

10.0% 

.0% 

8.1% 

.0% 

3.1% 

.1% 

.0% 

1.7% 

1.6% 

1.1% 

.2% 

.4% 

.0% 

.0% 

,0% 



Table 70 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Sbi|ie 

Application: 
Platform; 
Region: 
Units: 

!C Layout 
Technical Workstaiion 
Asia 
Millions of U.S. Dollars/Actual Units 

e 
H^ 

I 
t 

I 

1 

! 

I 
I 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Other Companies 
All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

170.7 

134.1 

36.7 
.0 

41.7 

129.0 

.0 
60.4 

41.2 

19.2 

.0 

35.9 

24.5 

.0 

90.0 

76.2 

13.8 

.0 

.0 

90.0 

1 

3,176 

2,701 

475 
0 

2,557 

619 

100.0% 

78.5% 
21.5% 

.0% 
24.4% 
75.6% 

.0% 
100.0% 

68.2% 

31.8% 

.0% 

59.4% 

40.6% 

Source: Dataquest (September 1992) 



Table 71 
1991 CAD/CWSt/CAE/GIS Final Market Share 

@ 
I-* 

« 
K) 

Q 

i 
s 
2. 

f 
I 

I 

I 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
Host-Dependent 
Asia 

Millions of U.S. Dollars/Actual Units 

Market Shar 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Fujitsu 

Seiko Instniments—NO OEM 

Digital 

Cadence 

COMPASS Design Autoraation-VliS 

LSI Logic 

Ottier Companies 

All Companies 

All N,A.-Ba£ed Companies 

All Asian-Based Compranies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & 5W C o m p a n j ^ 

5.7 

3 3 

3.1 

2.0 

.0 

.0 

.4 

H.6 

5.6 

9.0 

.0 

3.6 

11.0 

5.2 

1.4 

2.2 

.0 

,0 

.0 

.4 

9.2 

2.6 

6.6 
.0 

2.6 

6.6 

.0 

1.1 

,0 

2.0 

.0 

.0 

.0 

3.1 

2.0 

1.1 

.0 

.0 

3.1 

96 

13 

0 

0 

0 

0 

17 

126 

17 

109 
0 

17 

109 

39.2% 

22.6% 

21.5% 

13.4% 

.2% 

.1% 

3.0% 

100.0% 

38.2% 

61,8% 

.0% 

24.4% 

75.6% 

56.3% 

15.5% 

23.4% 

.0% 

.3% 

.0% 

4.5% 

100.0% 

28.2% 

71.8% 

.0% 

27.9% 

72.1% 

Souice: Duaquest (Septentbei 1992) 



Table 72 

1991 CAD/CAM^CH^im Final Market iOmt 

Application; 
Platform: 
Region; 
Units: 

EC Layout 
Server 
Asia 
Millions of XXSi 1>ollars/Actual Units 

Iv) 

s 
I 

I I 
S 

L 

I 
I 
cr 

I 

Market Sha 

Company 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Cadence 

Sun Microsystems 

Digital 

Sol bourne 

Hewlett-Packard 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

5.2 

4.2 

1.5 

.6 

.1 

.0 

11.6 

11.6 

.0 

.0 

6.4 

5.2 

.0 

3.5 

1.0 

.6 

.1 

.0 

5.1 

5.1 

.0 

.0 

5.1 

.0 

5.2 

.0 

.0 

.0 

.0 

.0 

5.2 

5.2 

.0 

.0 

.0 

5.2 

0 

132 

12 

29 

11 

0 

184 

184 

0 

0 

184 

0 

44.8% 

36.4% 

12.5% 

5.1% 

1.2% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

55.2% 

44.8% 

67.1% 

19.6% 

11.3% 

1.9% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Source Dauquest (September 1992) 



Table 73 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
Personal Computer 
Asia 

Millions of U.S. Dollars/Actual Units 

® 

1 -^ 

K) 

^ - 1 

I 
a 

a 

•3 

I 
I 
a 

I 
a 

i 

Market Share 

Company 

Total Hardware ToUl 
Factory Hanfware Software Units Factory Hardware 

Reycnue Revenue Revenue Shipped Revenue Revenue 

Fujitsu 

Integrated Silicon Sj^ems 

Tanner Research 

Everex Systems 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

Ail Hardware Companies 

All Turnkey & SW Companies 

2.1 

.2 

.1 

.0 

.0 

2.4 

.3 

2.1 

.0 

,0 

2.4 

1-9 

.1 

.0 

.0 

.0 

2.0 

,1 

1.9 

.0 

.0 

2.0 

,0 

.1 

,0 

.0 

.0 

.2 

.2 

.0 

.0 

.0 

.2 

71 

3 

0 

14 

0 

87 

17 

71 

0 

14 

73 

88.4% 

8.3% 

2,1% 

1.2% 

.0% 

100,0% 

11.6% 

88.4% 

.0% 

1.2% 

98.8% 

95.0% 

3.5% 

,0% 

1.5% 

.0% 

SOO.0% 

5,0% 

95.0% 

. 0 ^ 

1.5% 

98.5% 

Source Danquest (September 1992J 



Table 74 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

IC Layout 
All Platfortns 
Rest of "World 
Millions of U.S. Dollars/Actual Units 

@ 
> - * 
Is) 

i 

i 
a 

! I 
c 

I 
1) 
3 
K 
g-

i 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
Digital 
Sun Microsystems 

Hewlett-Packard 

COMPASS Design Automation-VLSI 

LSI Logic 

Other Companies 

All Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SV Companies 

1.9 

1.6 

.3 

.2 

.1 

.2 

4.3 

4.3 

.0 

.0 

4.0 

.3 

1.3 

1.4 

.3 

.0 

.0 

.2 

3.1 

3.1 

.0 

.0 

3.1 

.0 

18 

105 

46 

0 

0 

40 

210 

210 

0 

0 

210 

1 

43.6% 
37.9% 
7.5% 
4.7% 
2.3% 
4.0% 

100.0% 

100.0% 

.0% 

.0% 
93.0% 

7.0% 

40.9% 
44.4% 

8.9% 
.3% 

.3% 

5.1% 
100.0% 

100.0% 

.0% 

.0% 

99.4% 
.6% 

Source: Dataquest (September 1992) 



Table 75 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 

Platform: 
Region: 
Units: 

IC Layout 
Technical Workstation 
Rest of World 

Millions of U.S. Dollars/Actual Units 

@ 

to 

I 

I 
8. 

f 
I 
•8 I 
I 
I 
IT 

i 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Hevenue Shipped Revenue Revenue 
Sun Microsystems 

Digital 

Hewlett-Packard 

COMPASS Design AutpnSBE^Vt^ 

LSI Logic 

Other Companies 

All Companies 

All N.A.-Based Companies 

Ail Asian-Based Companies 

All European-Based Comfjaales 

All Hardware Companies 

All Turnkey & SW Companies 

15 

.3 

.3 

.2 

.1 

.0 

2.4 

2.4 

.0 

.0 

2.1 

.3 

1.3 

.2 

.3 

.0 

.0 

.0 

1.8 

1.8 

,0 

.0 

1.7 

.0 

.0 

.0 

.0 

.2 

.1 

.0 

.2 

.2 

.0 

.0 

.0 

.2 

98 

14 

43 

0 

0 

22 

178 

178 

0 

0 

177 

0 

61.3% 

14.3% 

12.2% 

8.4% 

3.8% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

87.8% 

12.2% 

71.6% 

13.1% 

14.2% 

.6% 

.6% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

98.9% 

1.1% 

Soiuce: Dttaquesl (S«p(einber 199V 



Table 76 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
Host-Dependent 
Rest of World 

Millions of U.S. Dollars/Actual Units 

KJ 

R i 

1 
•o 

I 
•s I 
I 
I 
I 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Digital 

LSI Logic 

Other Companies 

All Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

1.0 

.0 

.2 

1.2 

1.2 

.0 

.0 

1.2 

.0 

.7 

.0 

.2 

.9 

.9 

.0 

.0 

.9 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

0 

0 

7 

7 

7 

0 

0 

7 

0 

85.2% 

.8% 

13.9% 

100.0% 

100.0% 

.0% 

.0% 

99.2% 

.8% 

81.8% 

.0% 

18.2% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Source: Dataquest (September 1992) 



Table 77 
1991 CAD/CAWGAl/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
Server 
Rest of World 
Millions of U.S. Dollars/Actual Units 

@ 
H-* 

-g 

I 
•3 
c 

I 

I 

Market Shar 

Company 

Total Hardware Total 
Factorjf Hardware Solhrare Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 
Digital 

Sun Microsystems 

Hewlett-Packard 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.5 

.2 

.0 

.0 

,7 

.7 

.0 

,0 

.7 

.0 

.3 

.1 

.0 

.0 

.5 

.5 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

4 

8 

2 

11 

26 

26 

0 

0 

26 

0 

71.6% 

23.9% 

4.5% 

.0% 

100.0% 

100.0% 

,0% 

.0% 

100.0% 

,0% 

67,3% 

26.5% 

6.1% 

,0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Source: Dataquest (Septeoiier 199J) 



Table 78 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platform: 

Region: 
Units: 

IC Layout 
Personal Computer 
Rest of i^rld 
Millions of U.S. Dollars/Actual Units 

i 
a 

f 

•3 
I 
I 
9 

I 
I 
s. 

Market $ 

Company 

Total 
Factory 

Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Hardware 
Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

0 

0 

0 

0 

0 

0 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

Source: Dataquest (September 1992) 
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Table 79 (Contliiued) 
1991 CAD/CAM/CAE/^S Final Market Share 

Application: 
Platform; 
Region; 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Worldwide 

Millions of U.S, Dollars/Actual Units 

Market 

t-t 

R 
8 

I 
H o. 

I 

I 

I 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Cadence 

BETRONEX 

Pacific N u m e r ^ 

Sol bourne 

Oread 

Autodesk 

Tokyo Electron—NO G«^: 

Accel Technologies 

Dell Computer 

CAD-UL 

Eiegler Informatics 

Sumitomo Denko Wod^$tsl^ 

Massteck 

Visionics 

Infinite Graphics 

Everex Systems 

Century Research QoaiKt 

DECAD 

Ontos 

Research Machines. 

Cadisys 

Sony 

Royal Digital Systems 

Cooper & Chyan Techoi^it^ 

4.7 

4.6 

4.0 

3.2 

3.1 

2.8 

2.5 

2.3 

2.2 

2.1 

2.0 

1.8 

1.8 

1.8 

1.7 

1.6 

1.4 

1.3 

1.3 

1.2 

1.0 

1.0 

1.0 

.8 

.0 

.5 

.0 

3.1 

.0 

.0 

.8 

.0 

2.2 

.0 

.0 

1.8 

.0 

.0 

.0 

1.6 

.7 

.2 

.0 

1.2 

.0 

.9 

.0 

.0 

3.6 

4.1 

4.0 

.0 

3.1 

2.8 

1.2 

2.1 

.0 

2.1 

2.0 

.0 

1.8 

1.3 

1.7 

.0 

.5 

.8 

1.3 

.0 

1.0 

.0 

.9 

.8 

0 

86 

0 

298 

0 

0 

9 

0 

553 

0 

0 

100 

0 

7 

0 

639 

8 

5 

0 

194 

0 

58 

0 

0 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.5% 

.0% 

.0% 

. 1 % 

.0% 

.4% 

.0% 

.0% 

.0% 

.0% 

.3% 

. 1 % 

.0% 

.0% 

.2% 

.0% 

.2% 

.0% 

.0% 



Table 79 CCootliraed) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Worldwide 
Millions of U.S. DoUars/Aaual Units 

© 

K} 

o 
u 

I 
a 
5f 

"O 
S 

n> 
13 

I 
I 
I 
a 

I 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Compaa Software 

ICL 

ALS Design 

Seiko Instruments—^NO OEM 

Vamp 

Number One Systems 

Andof 

Objert Design 

Objeaivity 

Omation 

The Great Softwestecfl Co. 

Insunmatic Espanola 

Shared Resources 

American Small B u ^ e s s Cpmp* 

Innovative Data Design 

Olivetti 

Foresight Resources 

Masta Corporation 

Kubota Computer 

Robocom 

.0 

.4 

.0 

.3 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.7 

.2 

.7 

.3 

.5 

.4 

.2 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.1 

.0 

.1 

.0 

.0 

.0 

0 

19 

0 

4 

0 

34 

3 

0 

0 

0 

0 

0 

0 

0 

0 

17 

0 

0 

3 

0 

.1% 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 79 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Worldwide 
Millions of U.S. Cdfiai^Actual Units 

@ 

N) 

D 
g 

•8 

I 
I 
a 

i 
-8 
I 
I 
i 
cr 
»• 

iBompany 

Total 
Factory 

Revenue 

47.5 

1,086.1 

745.1 

354.1 

86.9 

402.7 

683.4 

Hardware 
Bevenue 

45.1 

562.3 

404.8 

142,0 

15.4 

330.2 

232.1 

Software 
Revenue 

.0 

328.3 

167.5 

102.2 

58.7 

,0 

328.3 

Hardware 
Units 

Shipped 

1,721 

36,182 

30,672 

4,407 

1.103 

28,469 

7,713 

Total 
Factory 

Revenue 

4,4% 

100.0% 

68.6% 

23.4% 

8.0% 

37.1% 

62.9% 

Market Sh 

Hardware 
Revenue 

8.0% 

100.0% 

72.0% 

25.3% 

2.7% 

58.7% 

41.3% 

Odier Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Conapanies 

All Turnkey & 5W Companies 

Source; Daiaquest {Sqxember 1992) 



Table 80 
1991 CAD/CAM/CAE/GIS Final Market Share 

« 

Appticatioat 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Worldwide 

Millions of U.S. Dollars/Actual Units 

Market Sh 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 
K> 

O 
B 
•y 
8 

R 

1 
s i 1 ff 

I 
•3 1 c 

i-9 

1 a 
I 

Mentor Graphics 

Sun Microsystems 

Zuken 

Valid 

Intetgraph 

Racal-Redac 

Hewlett-Packard 

Uchida Yoko 

Sharp System Prodafets—i^ C*EM 

Digital 

Harris EDA 

CADIX 

Computervision 

Fujitsu 

Toshiba—NO OEM 

NEC 

IBM 

Siemens Nixdorf Info sjnsie l̂lB; 

Hitachi 

Cadence 

Pacific Numerics 

Tokyo Electron—NO OEM 

Sumitotrra Denko Workstation 

Century Research Center 

107.0 

101.0 

83.8 

50.2 

50.1 

499 

37.9 

36.8 

27.1 

25.1 

23.8 

22.6 

17.5 

12.7 

11.6 

10.9 

7.0 

6.7 

4.5 

4.3 

3.8 

2.5 

1.7 

1.4 

29.8 

87.4 

33.5 

1.9 

13.3 

.0 

27.4 

34.9 

14.1 

15.1 

2.6 

9.0 

6.5 

8.0 

5.8 

6.0 

3.6 

3.2 

2.2 

.0 

.0 

.8 

1.7 

.7 

39.5 

.0 

50.3 

35.3 

16.4 

40.2 

.0 

1.8 

13.0 

2.0 

13.3 

11.3 

5.0 

3.4 

4.6 

4.0 

1.8 

2.4 

1.9 

3.3 

3.8 

1.2 

.0 

.5 

1,028 

6,217 

489 

228 

509 

0 

3,114 

584 

168 

963 

117 

166 

152 

308 

131 

341 

185 

99 

89 

0 

0 

9 

. 90 

8 

15.1% 

14.2% 

11.8% 

7.1% 

7.1% 

7.0% 

5.3% 

5.2% 

3.8% 

3.5% 

3.4% 

3.2% 

2.5% 

1.8% 

1.6% 

1.5% 

1.0% 

1.0% 

.6% 

.6% 

.5% 

.4% 

.2% 

.2% 

9.6% 

28.2% 

10.8% 

.6% 

4.3% 

.0% 

8.8% 

11.3% 

4.5% 

4.9% 

.8% 

2.9% 

2.1% 

2.6% 

1.9% 

1.9% 

1.2% 

1.0% 

.7% 

.0% 

.0% 

.3% 

.5% 

.2% 



Table 80 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform; 

Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Worldwide 
Millions of U.S. Dollars/Actual Units 

© 

N) 

HN 

I 
i 
a 

I i I 
I 
•fl 

I 
i 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory ttardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

Ontos 

DECAD 

Sony 

Royal Digital Systems 

Solboume 

Cooper & Chyan Technology 

ICL 

Seiko Instruments—NO OEM 

Infinite Graphics 

Object Design 

Objectivity 

CompaCT Software 

Autodesk 

Shared Resources 

Everex Systems 

Cadisys 

ALS Design 

Kubota Computer 

1.3 

1.3 

1.0 

1.0 

.9 

.8 

.7 

.6 

.3 

.3 

.3 

.3 

.3 

.2 

.2 

.1 

.1 

.0 

,0 

.2 

.9 

.0 

,8 

.0 

A 
.3 
.0 

.0 

.0 

.0 

.0 

.0 

.2 

,0 

.0 

.0 

1.3 

.8 

.0 

.9 

.0 

.8 

.2 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.0 

.1 

.1 

.0 

0 

4 

58 

0 

182 

0 

19 

4 

0 

0 

0 

0 

0 

0 

29 

0 

0 

2 

.2% 

.2% 

. 1 % 

.1% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.(M 

.<M 

.(M 

.0% 

,0% 

. 1 % 

.3% 

.0% 

.3% 

.0% 

. 1 % 

. 1 % 

,0% 

.(M 

,0% 

.0% 

,0% 

.0% 

. 1 % 

.(B6 

.0% 

.(m 



Table 80 (Continued) 
1991 CAD/CAM/CAE/GtS Final Market Share 

Application: 
Platform; 
Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Worldwide 

Millions of U.S, Dollars/Actual Units 

10 

D 
§ 

i 
o 

I 
I 

I 

Company 

Other Coropanies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Market Sh 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

.0 

709.2 

433.5 

217.1 

58.7 

165.1 

544.1 

.0 

310.4 

188.6 

117.9 

3.9 

133.4 

176.9 

.0 

261.1 

125.1 

92.4 

43.6 

.0 

261.1 

0 

15,294 

12,724 

2,448 

122 

10,652 

4,642 

100.0% 

61.1% 

30.6% 

8.3% 

23.3% 

76.7% 

.0% 

100.0% 

60.8% 

38.0% 

1.2% 

43.0% 

57.0% 

Source: Dauquest (September 1992) 

I 
I 
I 



Table 81 
1991 CAD/CAM/C^E/Cacs Final Market Share 

(-* 

1 •g 

5* 

i 
1 & 
fp 
•o 

1 
i 
*o 

p 
^ 
3 
g: 

1 

Application: 
Platform; 
Region: 

Units: 

Company 

Digital 

IBM 

Fujitsu 

Hitachi 

Harris EDA 

Intergraph 

Cadence 

Compact Software 

DECAD 

Kubota Computer 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based 

PCB/Hybrid/MCM 
Host -Dependent 
Worldwide 
Millions of U.S. 

Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Dollars/Actual Uttlts 

Total 
Factory 

Hereoue 

69.9 

35.5 

13.3 

1.4 

,7 

.7 

A 

.2 

.0 

.0 

48.7 

170.9 

156.1 

14.S 

.0 

118.0 

53-0 

Hardware 
Revenue 

47.8 

19-1 

8.4 

.7 

2 

.3 

.0 

.0 

.0 

.0 

46.3 

122.8 

1137 

9.1 

.0 

94.1 

28.8 

Software 
Revenue 

.5 

9.4 

3.6 

.6 

.6 

.1 

.3 

.2 

.0 

.0 

.0 

15.2 

11,0 

4.2 

.0 

.0 

15.2 

Hardware 
Units 

Shipped 

0 

466 

225 

24 

6 

10 

0 

0 

1 

1 

1,914 

2,646 

2.396 

250 

I 

1.914 

732 

Total 
Factory 

Revenue 

40.9% 

20.8% 

7.8% 

.8% 

.4% 

.4% 

.2% 

.1% 

.0% 

.0%: 

28.5% 

100.0% 

91.3% 

8.7% 

.0% 

69.0% 

31.0% 

Market StuN 

Hardware 
Hevenue 

38.9% 

15.6% 

6.8% 

.6% 

. 1 % 

.3% 

.0% 

.0% 

.0% 

.0% 

37.7% 

100.0% 

92.6% 

7.4% 

.0% 

76.6% 

23.4% 

Source: DaUqu«st (September 1992) 



Table 82 
1991 CAD/CAM/CAE/GIS Final Market Share 

e 
h-" 

1 
•8 
8 
NiM 

s 
ft a 

1 H 

1 §. 

1 
a 
ff K 0> 

Application: PCB/Hybrid/MCM 
Platform: Server 
Region: •Worldwide 
Units: Millions of U.S. 

Company 

Digital 

Sun Microsystems 

Sharp System Products-^*!©; OEM 

Intergraph 

Solboume 

IBM 

Hewlett-Packard 

Sumitomo Denko 'V^dtSCa^oa 

Other Companies 

All Comp>anies 

All N. A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Dollars/Actual Units 

Total 
Factory 

Revenue 

32.5 

11.2 

4.1 

3.6 

2.3 

1.5 

1.4 

.1 

.0 

56.6 

52.4 

4.2 

.0 

47.7 

8.9 

Hardware 
Revenue 

22.4 

9.2 

2.1 

1.7 

2.2 

.9 

1.1 

.1 

.0 

39.7 

37.5 

2.2 

.0 

35.2 

4.5 

Software 
Revenue 

.0 

.0 

1.9 

.9 

.0 

.3 

.0 

.0 

.0 

3.1 

1.2 

1.9 

.0 

.0 

3.1 

Hardware 
Units 

Shipped 

264 

423 

18 

52 

116 

45 

104 

11 

0 

1,032 

1,004 

29 

0 

957 

75 

Total 
Factory 

Revenue 

57.4% 

19.8% 

7.2% 

6.3% 

4.0% 

2.6% 

2.4% 

.2% 

.0% 

100.0% 

92.6% 

7.4% 

.0% 

84.2% 

15.8% 

Market Sha 

Hardware 
Revenue 

56.4% 

23.0% 

5.3% 

4.3% 

5.6% 

2.2% 

2.7% 

.4% 

.0% 

100.0% 

94.4% 

5.6% 

.0% 

88.6% 

11.4% 

Source: Oataquest (September 1992) 



Table 83 
1991 CAD/CAMJfiSiUS/0S Final Market Share 

Application: 
Platfomi: 
Region: 
Units: 

PCB/Hybrid/MCM 
Personal Computer 
Worldwide 
Millions of U.S. Dollars/Actual Units 

6 
» - * 
lO 

f 
•§ 

a 
5f •o 

I 
I 
I 
I 

Market Sha 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Compaq 

LPKF 

Hewlett-PadtMd 

CAD AM 

NEC 

Apple Coa^^iitec 

IBM 

PADS Software 

Fujitsu 

BETRONEX 

Oread 

Hitachi 

Autodesk 

Accel Technolo^pii^ 

Dell Computer 

CAD-UL 

Ziegler Infonnatics 

Racal-Redac 

Vis ionics 

Massteck 

Everex Systems 

Infinite Graphics 

Research Machines 

Cadisys 

32.1 

15.0 

14.6 

13.0 

9.7 

9.3 

8.1 

7.8 

5.0 

4.6 

3.1 

3.1 

2.6 

2.3 

2.2 

2.1 

2.0 

1.9 

1.8 

1.8 

1.4 

1.3 

1.2 

.9 

32.1 

9.8 

11,6 

3.0 

e.i 
8.2 

7.7 

.0 

3.1 

.5 

.0 

1.5 

.0 

.0 

2.2 

.0 

.0 

.0 

.0 

.0 

1.4 

.0 

1.2 

.0 

.0 

3.8 

.0 

8.5 

.8 

.0 

.0 

6.6 

1.3 

4.1 

3.1 

1.3 

2.6 

2.1 

.0 

2.1 

2.0 

1.9 

1.3 

1.8 

.0 

1.3 

.0 

.9 

6,267 

650 

2,838 

600 

1,362 

1,940 

1,926 

0 

165 

86 

0 

151 

0 

0 

553 

0 

0 

0 

7 

0 

610 

0 

194 

• 0 

21,5% 

10.0% 

9.8% 

8.7% 

6.5% 

6,2% 

5.4% 

5.2% 

3.3% 

3.1% 
2.1% 

2.0% 

1.7% 

1.5% 

1.4% 

1.4% 

1.3% 

1.3% 

1.2% 

1.2% 

.9% 

,9% 

.8% 

.6% 

36.0% 

10.9% 

13.0% 

3,4% 

9,1% 

9.1% 

8,6% 

.0% 

3.5% 

,5% 

,0% 

1.6% 

.0% 

.0% 

2.4% 

.0% 

.0% 

.0% 

.0% 

.0% 

1.5% 

.0% 

1.3% 

.0% 



Table 83 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Piatform; 
Region: 
Units: 

PCB/Hybrid/MCM 
Persona] Computer 
Worldwide 

Millions of U.S. Dollars/Actual Units 

S" 
•§ 

I 
I 
I 

I 
a 

I 
i 

Market Sh 

Company 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

ALS Design 

Vamp 

Number One Syscejfas: 

Andor 

Digital 

Omation 

Compact Software 

The Great Soltwestem tep. 

Instmmatic Espanola 

Pacific Numerics 

American Small Business Comp. 

Innovative Data Design 

Oliveni 

Foresight Resources 

Masta Corporation 

Robocom 

Other Companies 

All Companies 

.6 

.5 

.5 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

,2 

.1 

.1 

.1 

.1 

.0 

,0 

149.3 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

89.4 

.6 

.5 

.4 

.2 

.2 

.3 

.3 

.2 

.2 

.2 

.2 

.1 

.0 

.1 

.0 

.0 

.0 

48.9 

0 

0 

34 

3 

0 

0 

0 

0 

0 

0 

0 

0 

17 

0 

0 

0 

0 

17,210 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

.1% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

100.0% 

.0% 

.0% 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

100.0% 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based C o m p a i ^ 

All Hardware Companies 

All Turnkey & SW Companies 

103.1 

18.0 

28.2 

72.0 

77.3 

65.0 

12.8 

11.6 

67.4 

21.9 

30.2 

3.6 
15.0 

.0 

48,9 

14,549 

1,681 

981 

14,946 

2,265 

69.1% 

12.1% 

18.9% 

48.2% 

51.8% 

72.7% 

14.3% 

12.9% 

75.5% 

24.5% 

Soufce: DaUquest (September 1992) 



Table 84 
1991 CAD/CAM/CM^GIS Final IVlarket Share 

Application: 
Platform: 
Region; 
Units: 

PCB/Hybrid/MCM 
All Platforms 
North America 

Millions of U.S. Dollars/Actual Units 

® 

N) 

O 

i 
a 
Jf 

I 

I 
I 
i 

Company 

Market Sh 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Digital 

Sun Microsystems 

Mentor Graphics 

Valid 

Intergraph 

Hewlen-Packard 

Compaq 

IBM 

Harris EDA 

Apple Cotnputi^ 

Zuken 

Computervisioo 

Racal-Redac 

CAD AM 

PADS Software 

Pacific Numerics 

Autodesk 

Cadence 

Soiboume 

Vbionics 

Accel Technologies 

Infinite Graphics 

LPKF 

Dell Computer 

62.5 

54.0 

513 

30.2 

24,2 

17,8 

14.8 

12.2 

9-9 

5.7 

4.2 

4.1 

3-9 

3.8 

3.7 

3.6 

2.4 

2.4 

2.2 

1.8 

1.7 

1.7 

1.5 

1.4 

41,2 

46.5 

16.2 

1.5 

9.1 

14.6 

14.8 

7.5 

1.3 

5.1 

1.7 

1.4 

.0 

.9 

.0 

.0 

.0 

.0 

2.2 

.0 

.0 

.0 

1.0 

1.4 

2.2 

.0 

17.7 

21.2 

7.0 

.0 

.0 

2.6 

5.4 

.0 

2.5 

1.4 

3.3 

2.5 

3.2 

3.6 

2.4 

1.5 

.0 

1.3 

1.6 

1.7 

.4 

.0 

584 

3.523 

494 

205 

287 

2,257 

2,883 

676 

48 

1,203 

24 

46 

0 

180 

0 

0 

0 

0 

198 

7 

0 

0 

65 

360 

17.5% 

15.1% 

14.4% 

8.5% 

6.8% 

5.0% 

4.1% 

3-4% 

2.8% 

1.6% 

1.2% 

1,1% 

1.1% 

1.1% 

1.0% 

1.0% 

.7% 

.7% 

.6% 

.5% 

.5% 

.4% 

21.3% 

24.1% 

8,4% 

.8% 

4.7% 

7.6% 

7.7% 

3.9% 

.7% 

2.6% 

.9% 

.7% 

.0% 

.5% 

.0% 

.0% 

1.1% 

.0% 

.0% 

.0% 

.5% 

.7% 



Table 84 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform; 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
North America 
Millions of U.S. tltollars/Actual Units 

Iva 

D 

§ 
I 
I 
?f 

•o 

Market Sh 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

•3 

I 
I 

I 

Everex Systems 

Massteck 

Ontos 

BETRONEX 

Orcad 

Cadisys 

RoyaJ Digital SystenitS 

Vamp 

Compaa Software 

Objea Design 

Obfectivity 

The Great Softwestem (h. 

Shared Resources 

Omation 

American Small Business Comp. 

Cooper & Chyan Technology 

Innovative Data Design 

Foresight Resources 

Number One Systems 

1.4 

1.2 

1.2 

1.2 

1.1 

1.0 

.8 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

1.4 

.0 

.0 

.1 

.0 

.0 

.0 

,0 

.0 

,0 

,0 

.0 

,0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

1.2 

1.2 

1.0 

1.1 

1.0 

.7 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

556 
0 

0 

22 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

.4% 

.3% 

.3% 

.3% 

.3% 

.3% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.7% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table S4 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Applscation: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
North America 
Millions of U.S. Dollars/Actual Units 

lO 

i 
•§ 

I 
5 

Company 

Market Sh 
Total Hardware Total 

Factory Hardware Software Units Factory Hardware 
Revemje Reveaue Revenue Shipped Revenue Revenue 

Other Companies 
All Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

Ail European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

26.3 
357.4 

346.6 

4.2 

6.6 

186.3 
171.1 

25.0 
192.8 

190.0 

1.7 

1.1 

155.0 

37.8 

.0 

89.9 

82.7 

2.5 
4.7 

,0 

89.9 

1,034 

14,653 

14,541 
24 

88 

13,288 

1,365 

7.4% 

100.0% 

97.0% 
1.2% 

1.8% 

52.1% 

47.9% 

13.0% 
100,0% 

98.6% 

.9% 

.6% 
80.4% 

19.6% 

Source Dalaquat (September 1992) 

I 
I 



Table 85 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platfonn: 
Region: 
Units; 

PCB/H>*rid/MCM 
Technical Workstation 
North America 
Millions of US. Dollars/Actual Units 

B 

! 
I 

Company 

Market Sh 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Totol 
Factory 

Revenue 
Hardware 

Revenue 

I 
I 

Mentor Graphics' 

Sun MicrosysteiBij: 

Valid 

Intergraph 

Digital 

Hewlett-Packard' 

Harris EDA 

Zuken 

Compu rervision 

Hacal-Redac 

Pacific Numerics 

Cadence 

IBM 

Ontos 

Royal Digital Systems 

Sol bourne 

Infinite Graphics 

Object Design 

Objectivity 

Autodesk 

Shared Resources 

Everex Systems 

Compact Software 

Cooper & Chyao TOftchnology 

51.3 

48.6 

30.2 

21.6 

12.9 

12.8 

9.4 

4.2 

4.1 

3.7 

3.4 

2.2 

1.6 

1.2 

.8 

.6 

.3 

.3 

.2 

.2 

.2 

.2 

.1 

.1 

16.2 

42.1 

1.5 

7.9 

7.5 

10.7 

1.2 

1.7 

1.4 

.0 

.0 

.0 

.9 

.0 

.0 

.6 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

17.7 

.0 

21.2 

6.4 

1.6 

.0 

5.1 

2.5 

1.4 

3.1 

3.4 

1.4 

.4 

1.2 

.7 

.0 

.3 

.3 

.2 

.2 

.2 

.0 

.1 

.1 

494 

3,263 

205 

251 

458 

1,121 

44 

24 

46 

0 

0 

0 

48 

0 

0 

121 

0 

0 

0 

0 

0 

25 

. 0 

0 

24.4% 

23-1% 

14.4% 

10.3% 

6.1% 

6.1% 

4.4% 

2.0% 

1.9% 

1.8% 

1.6% 

1.0% 

.4% 

.3% 

.2% 

. 1 % 

. 1 % 

.1% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

17.6% 

45.9% 

1.6% 

8.6% 

8.1% 

11.6% 

1.3% 

1.8% 

1.6% 

.0% 

.0% 

.0% 

1.0% 

.0% 

.0% 

.7% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 



Table 85 (Continued) 
1991 CAD/CAi«/CAE/GlS Final Market Share 

Application: 
Piatfomir 
Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Noftii America 

Millions of U.S. Dollars/Actual Units 

e 
t-* 

i 
fS 
•§ 

Company 

Market Sha 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Reveaue Revenue Rcveaue Shipped Revemjc Revenue 

Cadisys 

Otiier Companies 

All Companies 

.1 

.0 

210.4 

.0 

.0 

91.8 

.1 

.0 

67.6 

0 

0 

6,101 

.0% 

.0% 

100.0% 

.0% 

.(M 

100.0% 

I 
a 

a. 

I i 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

202.6 

4.2 

3.7 

73.0 

137.4 

90.1 

1.7 

.0 

6l.O 

30.8 

62.0 

2.5 

3.1 

.0 

67.6 

6,076 

24 

0 

4,988 

1,113 

96.3% 

2.0% 

1.8% 

34.7% 

65-3% 

98.2% 

1.8% 

.0% 

66.5% 

33-5% 

Source: Dataquest (Septeiriber 1992) 

I 
I 
g; 

a 



Table 86 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region; 
Units: 

PCB/Hybrid/MCM 
Host-Dependent 
North America 
Millions of U.S. Dollars/Actual Units 

6 
t - * 

I 

•o I 
I 
s 

Company 

Market Share 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revenue Shipped Revenue Revenue R 

I 
i 

Digital 

IBM 

Harris EDA 

Intergraph 

Cadence 

Compact Software 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

33.8 

8.2 

.5 

.4 

.2 

.1 

26.3 

69.4 

69.4 

.0 

.0 

59.6 

9.8 

22.9 

4.4 

.1 

.2 

.0 

.0 

25.0 

52.7 

52.7 

.0 

.0 

47.9 

4.7 

.4 

2.2 

.4 

.1 

.1 

.1 

.0 

3.2 

3.2 

.0 

.0 

.0 

3.2 

0 

115 

4 

5 

0 

0 

1,034 

1,158 

1,158 

0 

0 

1,034 

125 

48.6% 

11.8% 

.7% 

.6% 

.3% 

.1% 

37.9% 

100.0% 

100.0% 

.0% 

.0% 

85.8% 

14.2% 

43.6% 

8.4% 

.2% 

.4% 

.0% 

.0% 

47.5% 

100.0% 

100.0% 

.0% 

.0% 

91.0% 

9.0% 

Source: Dauquest (September 1992) 



Table 87 
1991 CAD/CAM/biE/GIS Final Market Share 

Application: 
PUtfotm: 
Region: 
Units: 

PCBAlybricl/MCM 
Server 
North America 
Millions of U.S. Dollars/Actual Units 

K) 

s 

I 
fi 
a 

I I 

I 
•o I a 

I 

Market Share 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revenne Shipped Revenue Revenue R 
Digital 
Sun Microsystems 

Intergraph 

Solboume 

Hewlett-Packard 

IBM 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

AH European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

15.6 
5.4 

2.1 

1.6 
.6 

.3 

.0 

25.6 

25.6 

.0 

.0 

23.2 

2.4 

10.8 

4.4 

1.0 
1.6 

.5 

.2 

.0 

18.4 

18.4 

.0 

.0 

17.3 
1.2 

.0 

.0 

.5 

.0 

.0 

.1 

.0 

.6 

.6 

.0 

.0 

.0 

.6 

126 
260 

30 

78 
44 
12 

0 

549 

549 
0 
0 

518 
32 

60.9% 
21.1% 

8.2% 

6.2% 
2.2% 

1.3% 
.0% 

100.0% 

100.0% 
.0% 

.0% 

90.6% 

9.4% 

58.4% 

23.9% 
5.5% 

8.5% 
2.5% 
1.1% 
.0% 

100.0% 

100.0% 
.0% 

.0% 

93.5% 

6.5% 

Source: Dataquest (September 1992) 



Electronic Design Automation Applications Final Market Share 1»7 
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Table 88 (Condnued) 
1991 CAJO/CAM/CAE/̂ B Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Personal Computer 
North America 
Millions of U.S. Dollars/Actual Units 

K) 

I 
a 

I 

I 
•fl 

I 
I 

Market Share 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revenue Shipped Revenue Revenue 

Innovative Data Design 

Compaa Software 

Foresight Resources 

Number One Systems 

Other Companies 

All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based CompanlisSs 

All Hardware Companies 

All Turnkey & SW Companies 

SOUPCB; I>ataqucs[ (September 19925 

.1 

,1 

.1 

.0 

,0 

52.0 

49,1 
.0 

2,9 

30.5 

21.5 

.0 

.0 

.0 

.0 

.0 

29.9 

28.8 

.0 

1,1 

28.8 

1.1 

.1 
,1 

.1 

,0 

.0 
18,6 

16.9 
,0 

1,7 
.0 

18,6 

0 
0 

0 

2 

0 

6.845 

6,757 
0 

8S 

6,750 
96 

.2% 
,2% 
.1% 
,0% 
.0% 

100.0% 

94.4% 

.0% 
5.6W 

58.7% 

41.3% 

.0% 

.0% 

.0% 

,0% 

.0% 

100,0% 

96.4% 

.0% 

3,6% 

96,3% 

3,7% 



Table 89 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Piatfbrms 
Europe 

Millions of U.S. Dollars/Actual Units 

@ 

I 
-g 

f 
I, 

I 
I 
I 

Market Sha 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Digital 

Mentor Graphics 

Sun Microsystems 

Racal-Redac 

Hewlett-Packard 

Intergraph 

IBM 

Compaq 

Valid 

LPKF 

Computervision 

Harris EDA 

Siemens Nixdorf Info systeme 

CAD AM 

Apple Computer 

BETRONEX 

CAD-UL 

Ziegler Informatics 

PADS Software 

Oread 

DECAD 

Research Machines 

2uken 

Dell Computer 

49.7 

31.0 

28.9 

27.3 

25.9 

23.6 

23.5 

14.8 

12.0 

12.0 

11.0 

9.8 

6.7 

2.5 

2.4 

2.1 

2,1 

1.9 

1.8 

1.5 

1.3 

1.2 

.8 

.8 

33.9 

6.5 

24.8 

.0 

17.1 

4.6 

14.0 

14.8 

.4 

7.8 

4.1 

.8 

3.2 

.6 

2.1 

.2 

.0 

.0 

.0 

.0 

.2 

1.2 

.3 

.8 

.0 

12.7 

.0 

23.0 

.0 

8.0 

5.2 

.0 

7.7 

3.0 

2.6 

5.7 

2.4 

1.6 

.0 

1.8 

2.1 

1.9 

1.5 

1.5 

.8 

.0 

.5 

.0 

498 

298 

1,482 

0 

2,720 

224 

1,154 

2,883 

23 

520 

83 

51 

99 

120 

504 

39 

0 

0 

0 

0 

5 

194 

. 5 

194 

15.9% 

9.9% 

9.2% 

8.7% 

8.3% 

7.5% 

7.5% 

4.7% 

3.8% 

3.8% 

3.5% 

3.1% 

2.2% 

.8% 

.8% 

.7% 

.7% 

.6% 

.6% 

.5% 

.4% 

.4% 

.3% 

.2% 

22.3% 

4.3% 

16.4% 

.0% 

11.3% 

3.0% 

9.2% 

9.8% 

.3% 

5.1% 

2.7% 

.5% 

2.1% 

.4% 

1.4% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.1% 

.8% 

.2% 

.5% 



Table 89 (Continued) 
1991 CAD/CAM/CAE/GJS Final Market Share 

Application; 
Platfotm: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Europe 
Millions of U.S. Dollars/Actual Units 

i 
•§ 

§ 

1 
s 
a 

Company 

Market Shar 

Total 
Factory 

Revenue 
Uardtvare 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 
I 
I 

Solboume 

ICL 

Cadence 

ALS Design 

Massteck 

Number One Systems 

Pacific Numerics 

Accel Technologies 

Instrumatic Espanola 

Compact Software 

Everest Systems 

Olivetti 

Omation 

Vamp 

Ontos 

Masta Corpqt^sm 

Objectivity 

Robocom 

Foresight Resources 

Cooper & Chyan Technology 

Objea Design 

American Small Business Comp. 

,7 

,7 

.7 

.7 

A 
A 
A 
.3 
.2 

.2 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.6 

A 

,0 

.0 

.0 

.1 

.0 

,0 

.0 

,0 

.2 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

2 

.5 

.7 

A 

.3 

.4 

.3 

.2 

.2 

.0 

.0 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

65 

19 

0 

0 

0 

30 

0 

0 

0 

0 

64 

17 

0 

0 

0 

0 

0 

0 

b 
0 

0 

0 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

,1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.4% 

.3% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.(M 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 



6 

Iv) 

I 
1 

I 

Table 89 (Continued) 
1991 CAD/CAM/CAE/GiS Final Market Share 

Application: 
Platform; 
Region; 
Units; 

PCB/Hybrid/MCM 
Alt Platforms 
Europe 
Millions of U.S. Dollars/Actual Units 

Company 

Market Share 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardrrare 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

Ail European-Based Compattteg 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dataquest ^September 1992) 

136 

313.5 

255.8 

.8 

56.8 

143.6 

169.9 

12.8 

151.6 

138.0 

.3 

13.2 

113.6 

37.9 

.0 

85.3 

48.6 

.5 

36.4 

.0 

85.5 

386 

11,676 

10,749 

5 

922 

10,203 

1,472 

4.3% 

100,0% 

81.6% 

.3% 

18.1% 

45,8% 

54.2% 

8.5% 

100.0% 

91.1% 

.2% 

8.7% 

75.0% 

25.0% 

I 

I 



Table 90 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 

Units: 

PCB/Hybrid/MCM 
Technical 'Workstation 
Europe 
Millions of U.S. Dollars/Actual Units 

e 
K) 

i 

1 
?p 
•o 

Market Shar 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

c 

I 
I 
I 

Mentor Graphics 

Sun Microsystems 

Racal-Redac 

Inietgraph 

Hewlett-Packard 

Valid 

Compu tervision 

Harris EDA 

Digital 

Siemens Nixdorf Info sytt^^OB 

IBM 

DECAD 

Zuken 

ICL 

Cadence 

Pacific NumerkS 

Solboume 

ALS Desiffi 

Compaa Softwiitll̂  

Ontos 

Objectivity 

Object Design 

Everex Systems 

Cooper & Oiyan Tfê taJCJlofly 

31.0 

26.0 

25.7 

22.1 

18.0 

12.0 

11.0 

9.8 

9.0 

6.7 

3.2 

1.3 

.8 

.7 

.6 

.4 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

6.5 

22.5 

.0 

3.9 

10.8 

.4 

4.1 

.8 

5.8 

3.2 

1.5 

.2 

.3 

.4 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

12.7 

.0 

21.3 

7.7 

.0 

7.7 

2.6 

5.7 

.0 

2.4 

.8 

.8 

.5 

.2 

.4 

.4 

.0 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

298 

1,412 

0 

204 

1,422 

23 

83 

51 

391 

99 

75 

4 

5 

19 

0 

0 

39 

0 

0 

0 

0 

0 

3 

0 

17.4% 

14.5% 

14.4% 

12.4% 

10.1% 

6.7% 

6.2% 

5.5% 

5.0% 

3.8% 

1.8% 

.7% 

.5% 

.4% 

.3% 

.2% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

10.8% 

37.1% 

.0% 

6.5% 

17.9% 

.6% 

6.8% 

1.3% 

9.5% 

5.4% 

2.4% 

.3% 

.5% 

.7% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



I 
I 

Table 90 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Europe 
Millions of U.S. Dollars/Actual Units 

® 
h-* 
M 

B 
f 
g-

1 'i 
^ 

Company 
Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companlies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Factory 

Revenue 

.0 

178,7 

143.4 

.8 
34.4 

53.1 
125.6 

Hardware 
Revenue 

.0 

60.5 

56.3 
.3 

3.9 
39.2 

21.3 

Software 
Revenue 

.0 
63.4 

38.2 

.5 
24.7 

,0 
63.4 

Hardware 
Units 

Shipped 

0 
4,128 

4.001 

5 
122 

3,267 

861 

Total 
Factory 

Revenue 

.0% 
100.0% 

80,3% 
.5% 

19.3% 
29-7% 

70.3% 

Market Share 

Hardware 
Revenue 

.0% 

100.0% 

93,1% 
.5% 

6.4% 
64.8% 

35.2% 

Source: DaUquest (September 1992) 



Table 91 
1991 CAD/CAM«Afi/GIS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Host-Dependent 
Europe 
Millions of U.S. Dollars/Actual Units 

a 

i 
a 

Company 

Market Share 
Total Hardware Total 

Factory Hardware Software Units Factory Hardware 
Revenue Revenue Revenue Shipped Revenue Revenue 

Digital 

IBM 

Intergraph 

Cadence 

Compact Software 

DECAD 

Other Companies 

All Companies 

27.7 
16.1 

.3 

.1 

.0 

.0 

14.8 

58.9 

19.1 
8.7 

,1 

.0 

.0 

.0 
14.0 

41.9 

.0 

4.3 

.0 

.0 

.0 

.0 

.0 

4.4 

0 
193 

3 
0 

0 
1 

580 

777 

47.0% 
27.3% 

.4% 

.1% 

.1% 

.1% 

25.1% 
100.0% 

45.6% 

20.7% 

.3% 

.0% 

.0% 

.0% 
33.4% 

100.0% 

>§ 

I 
I 
s. 

All N.A.-Based Companies 
All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

Ail Turnkey & SW Companies 

Source: Dauquest (September 1992) 

58.9 
.0 

.0 

42.5 
16.5 

41.9 
.0 

.0 

33.1 
8.8 

4.4 

.0 

.0 

.0 

4.4 

776 
0 
1 

580 
197 

99.9% 
.0% 

.1% 
72.1% 

27.9% 

100.0% 
.0% 

.0% 

79.0% 

21.0% 



Table 92 
1991 CAD/CAM/t^GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Server 
Europe 

Millions of U.S. Dollars/Actual Units 

lO 

I 

1 
I 
I 
I 
I 

Company 

Market Share 

Digital 

Sun Microsystems 

Intergraph 

IBM 

Hewlett-Packard 

Solboume 

Other Companies 

All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revetiue Shipped Revenue Revenue 

13.0 

2.9 

1.2 

.7 

,6 

.5 

.0 

18.9 

18.9 

.0 

.0 

17.1 

1.8 

9.0 

2.4 

.6 

A 

.5 

.5 

.0 

13.3 

13.3 

.0 

.0 

12.3 

.9 

.0 

,0 

.3 

.2 

.0 

,0 

,0 

.4 

.4 

.0 

.0 

.0 

.4 

107 

69 

17 

20 

44 

25 

0 

282 

282 

0 

0 

263 

19 

68.9% 

15.3% 

6.5% 

3.5% 

3.1% 

2.7% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

90.4% 

9-6% 

67.6% 

17.7% 

4.5% 

3.1% 

3.4% 

3-7% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

92.9% 

7.1% 

Souicc; I>atiqu«st (Septeinb«r 19^2) 



Table 93 
1991 CAn/CAtS/tli^GIS Final Market Share 

Application: 
Platform; 
Region: 
Units: 

PCB/Hybrid/MCM 
Persona] Computer 
Europe 
Millions of U.S. Dollars/Actual Units 

v8 
Company 

Market Shar 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

i 
8! 
N M 

1 
1 a 

^ 
5 

i 
1 e 

f 
I 

Compaq 

IPKF 

Hewlect-Pa#aQl 

IBM 
CAD AM 

Apple Computer 

BETRONEX 

CAD-UL 

Ziegler Infonnatics 

PADS Software 

Racal-Redac 

Oread 

Research Machines 

Deil Computer 

ALS Design 

Massteck 

Number One Systems 

Accel Technologies 

Instrumatic E^anola 

Evercx Systems 

Olivetti 

Omatiofi 

Vamp 

Masta CmpGirmiqO 

14.8 

12.0 

7.3 

3.6 

2.5 

2.4 

2.1 

2.1 

1.9 

1.8 

1.7 

1.5 

1.2 

.8 

.6 

.4 

.4 

.3 

.2 

.1 

.1 

.1 

.1 

.1 

14.8 

7.8 

5.8 

3.5 

.6 

2.1 

.2 

.0 

.0 

.0 

.0 

.0 

1.2 

.8 

.0 

.0 

.1 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

3.0 

.0 

.0 

1.6 

.0 

1.8 

2.1 

1.9 

1.5 

1.7 

1.5 

.0 

.0 

.6 

.4 

.3 

.3 

,2 

.0 

.0 

.1 

.1 

.0 

2,883 

520 

1,254 

867 

120 

504 

39 

0 

0 

0 

0 

0 

194 

194 

0 

0 

30 

0 

0 

61 

17 

0 

0 

0 

25.9% 

21.1% 

12.8% 

6.4% 

4.4% 

4.2% 

3.6% 

3.6% 

3.4% 

3.1% 

2.9% 

2.6% 

2.1% 

1.3% 

1.0% 

.8% 

.7% 

.6% 

.4% 

.2% 

.2% 

.2% 

. 1 % 

.1% 

41.2% 

21.8% 

l6.3% 

9.7% 

1.7% 

5.9% 

.6% 

.0% 

.0% 

.0% 

.0% 

.0% 

3.3% 

2.1% 

.0% 

.0% 

.2% 

.0% 

.0% 

.4% 

.2% 

.0% 

.0% 

.0% 



Table 95 (Continued) 

1991 CAD/CAM/CAE/GK Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Personal Computer 
Europe 

IVlillions of U.S. Dollars/Actual Units 

to 

D 

§ 

1 
I 

I 
I 
I 
D-

Market Share 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Kevenue Revenue Revenue Shipped Revenue Revenue 

Compaa Software 

Robocom 

Foresight Resources 

Pacific Numerics 

American Small Business Comp, 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

Ail Turnkey & SW Companies 

.1 

.0 

.0 

.0 

.0 

,0 

57.0 

34,7 

.0 

22,3 

31.0 

26.1 

.0 

.0 

.0 

.0 

,0 

.0 

35.9 

26.5 

.0 

9.4 

29.0 

6.9 

.1 

.0 

.0 

.0 

.0 

.0 

17.3 

5.6 

.0 

n.7 
.0 

17.3 

0 

0 

0 

0 

' 0 

0 

6,489 

5,689 

0 

799 

6,094 

395 

.1% 

.1% 

.(M 

.0% 

.0% 

.0% 

100.0% 

60.8% 

.0% 

39.2W 

54.3% 

45.7% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

73.9% 

,0% 

26.1% 

80.8% 

19.2% 

Source: Dalaquesi (September 19?2) 



Table 94 
1991 CAO/CAM/CUg'^ Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platfornns 
Asia 
MUlions of U.S. DoUaM/Actud Ifeite 

D 

3 

8 

•i 
i 
a 

I I 
c 

I 
I 
I 

Market Sha 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Zuken 

Uchida Yoko 

Sharp System Pt6fdai£ai-^S^ 0EM 

Fujitsu 

Sun Microsystems 

Mentor Graphics 

CADIX 

Racal-Redac 

NEC 

IBM 

DigitaJ 

Toshiba-^O OEM 

Hewlett-Packard 

Hitachi 

Valid 

CADAM 

Intergraph 

Harris EDA 

Tokyo Electron-^*? OEM 

Computerviskm 

PADS Software 

Sumitomo Denko \V^dieji|tatSjil 

Cadence 

Century Reseandi Oestt^ 

78.3 

36.8 

31.2 

31.0 

28.2 

24.6 

22.6 

20.6 

20.6 

15.4 

11.9 

11.6 

9.4 

9.0 

7.9 

6.7 

6.4 

4.9 

2.5 

2.2 

2.0 

1.8 

1.6 

1.4 

31.3 

34.9 

16.2 

19.5 

24.3 

7.1 

9.0 

.0 

14.1 

9.1 
7.8 

5.8 

7.7 

4.3 

.0 

1.5 

1.6 

.7 

.8 

.9 

.0 

1.8 

.0 

.7 

47.0 

1.8 

15.0 

8.4 

.0 

9.1 

11.3 

15.8 

4.8 

3.5 

.5 

4.6 

.0 

3.8 

6.5 

4.4 

2.3 

2.7 

1.2 

1.0 

1.7 

.0 

1.6 

.5 

457 

584 

186 

698 

1,563 

236 

166 

0 

1,703 

686 

109 

131 

974 

264 

0 

300 

55 

24 

9 

21 

0 

100 

0 

8 

19.5% 

9.2% 

7.8% 

7.7% 

7.0% 

6.1% 

5.6% 

5.1% 

5.1% 

3.8% 

3.0% 

2.9% 

2.3% 

2.2% 

2.0% 

1.7% 

1.6% 

1.2% 

.6% 

.6% 

.5% 

.4% 

.4% 

.3% 

15.0% 

16.8% 

7.8% 

9.4% 

11.7% 

3.4% 

4.3% 

.0% 

6.8% 

4.4% 

3.7% 

2.8% 

3.7% 

2.1% 

.0% 

.7% 

.7% 

.3% 

.4% 

.4% 

.0% 

.9% 

.0% 

.4% 



Table 94 (Continued) 
1991 CAD/CAM/CAE/(as Final Market Share 

Application; 
Piatfomi: 
Region: 
Units: 

PCB/Hybrid/MCM 
Ail Platforms 
Asia 

Millions of U.S. Dollars/Actual Units 

® 

N) 

I 
g 

i 
I 
I 

•3 

I 
I 
I 
o-

I 

Market Shar 

Company 

Total Hardware Total 
Factoiy Hardware Software Units Factory Hardware 

Revcque Revenue Revenue Shipped Revenue Revenue 

LPKF 

Apple Computer 

Sony 

Compaq 

BETRONEX 

Cooper & Chyan Technology 

Seiko Instruments—NO OEM 

Andor 

Autodesk 

Solboume 

Accel Technologies 

Compact Software 

Objea Design 

Kubota Computer 

Everex Systems 

Massteck 

Vamp 

Objectivity 

Omation 

1.4 

1.0 

1.0 

1.0 

.9 

.7 

.6 

.4 

.3 

.3 

.2 

.2 

.1 

.1 

,1 

.1 

.0 

.0 

.0 

.9 

.9 

.9 
1.0 

.1 

.0 

.3 

.1 

.0 

.3 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

.3 

.0 

.0 

,0 

.8 

.7 

.3 

.2 

.3 

.0 

.2 

.2 

.1 

.0 

.0 

.1 

.0 

.0 

.0 

59 

213 

58 

188 

17 

0 

4 

3 

0 

23 

0 

0 

0 

3 

19 

0 

0 

0 

0 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

. 1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0%, 

.0% 

.0% 

.0% 

.4% 

.4% 

.4% 

.5% 

,0% 

.0% 

. 1 % 

.(m 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 94 (ConUnued) 
1991 CAD/CAM/CAE/a^ Final Market Share 

Application: 
Platform; 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Asia 
Millions of U.S. Dollars/Actual Units 

O 

•i 

! 

a 

I 

I 

Company 

Market Sha 
Total 

Factory 
Revenue 

5.1 
401.8 

130.3 
248.6 

22.8 
62.4 

339.4 

Hardware 
Revenue 

4.8 
208.4 

67.6 

139.9 
1.0 

52.8 

155.7 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Other Companies 
All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

150.9 

35.0 

98.9 
17.0 

.0 

150.9 

199 
9,061 

4,610 

4,375 

76 

4,218 

4,843 

1.3% 
100.0% 

32.4% 

61.9% 

5.7% 

15.5% 

84.5% 

2.3% 
100.0% 

32.4% 

67.1% 

.5% 

25.3% 

74.7% 

Source: Dalaquest (September 1992) 

I 
I 



Table 95 
1991 CAD/CAWCtm/GJS Final Market Share 

@ 

i-* 

to 

•g 

a 
S" 

1 1 

1 s 

1 
§ 
§ 

1 cr 

Application; 
Platform: 
Region; 
Units; 

Company 

Zuken 

Uchida Yoko 

PCB/Hybrid/MCM 
Technical Workstation 
Asia 
Millions of U.S. 

Sharp System ProdoQSI—NQ: OEM 

Sun Microsystems 

Mentor Graphics 

CADDC 

Racal-Redac 

Fujitsu 

Toshiba—NO OEM 

NEC 

Valid 

Hewlett-Packard 

Intergraph 

Harris EDA 

Hitachi 

Digital 

Tokyo aectron—NO OEM 

Computervision 

IBM 

Sumitomo Denko Workstation 

Cadence 

Century Research Center 

Sony 

Cooper & Chyan Technology 

Dollars/Actual Units 

Total 
Factory 

Revenue 

78.3 

36.8 

27.1 

25.4 

24.6 

22.6 

20.6 

12.7 

11.6 

10.9 

7.9 

6.5 

6.2 

4.7 

4.5 

2.6 

2.5 

2.2 

2.1 

1.7 

1.5 

1.4 

1.0 

.7 

Hardware 
Revenue 

31.3 

34.9 

14.1 

22.0 

7.1 

9.0 

.0 

8.0 

5.8 

6.0 

.0 

5.4 

1.5 

.6 
2.2 

1.4 

.8 

.9 
1.2 

1.7 

.0 

.7 

.9 

.0 

Software 
Revenue 

47.0 

1.8 

13.0 

.0 

9.1 

11.3 

15.8 

3.4 

4.6 

4.0 

6.5 

.0 

2.3 

2.5 

1.9 

.4 

1.2 

1.0 

.5 

.0 

1.5 

.5 

.0 

.7 

Hardware 
Units 

Shipped 

457 

584 

168 

1,475 

236 

166 

0 

308 

131 

341 

0 

505 

50 

22 

89 

85 

9 

21 

59 

90 

0 

8 

- 58 

0 

Total 
Factory 

Revenue 

24.7% 

11.6% 

8.6% 

8.0% 

7.8% 

7.1% 

6.5% 

4.0% 

3.6% 

3.4% 

2.5% 

2.0% 

1.9% 

1.5% 

1.4% 

.8% 

.8% 

.7% 

.7% 

.5% 

.5% 

.4% 

.3% 

.2% 

Market Sha 

Hardware 
Revenue 

20.1% 

22.4% 

9.0% 

14.1% 

4.m 
5.8% 

.0% 

5.1% 

3.7% 

3.8% 

.0% 

3.5% 

.9% 

.4% 

1.4% 

.9% 

.5% 

.6% 

.8% 

1.1% 

.0% 

.5% 

.6% 

.0% 



Table 95 (Continued) 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Asia 
Millions of U.S. Dollars/Actual Units 

Iv) 

D 

I 

a 

I 

I 
I a 

I 

Market Sha 

Company 

Total 
Factory 

Revenue 
.6 
.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

316.8 

84.6 

211.6 

20.6 

36.6 

280.1 

Hardware 
Revenue 

.3 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

155.9 

40.2 

115.7 
.0 

31.4 

124.5 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Seiko Instruments—NO OEM 

Sol bourne 

Compact Software 

Objea Design 

Autodesk 

Kubota Computer 

Objectivity 

Everex Systems 

Other Companies 

All Comparues 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dataquest (September 1992) 

.3 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 
129.6 

24.6 

89.1 
15.8 

.0 

129.6 

4 

14 

0 

0 

0 

2 

0 

1 

0 

4,885 

2,469 
2,416 

0 
2,228 
2,657 

.2% 

.0% 

.0% 

100.0% 

26.7% 
66.8% 
6.5% 

11.6% 
88.4% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
100.0% 

25.8% 

74.2% 

.0% 

20.1% 

79.9% 
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Table 96 
1991 CAD/CAl*r^eiSa/GIS Final Market Share 

Application; 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Host-Dependent 
Asia 
Millions of JJ.S. DoUars/Artual Units 

Market Share 

Company 

Total 
Factory 

Hcvenue 

13.3 

10,9 

6.5 

1.4 

.3 

.1 

.0 

.0 

.0 

5.1 

37.6 

22.8 

14,8 

,0 

11,3 

26,3 

Hardware 
Revenue 

8,4 

5,9 

4.3 

.7 

.1 

.0 

.0 

.0 

.0 

4.8 

24.2 

15.1 

9.1 

.0 

9.1 

15.0 

Hardware Total 
Software Units Factory Hardware S 
Revenue Shipped Revenue Revenue R 

I 
I 

Fujitsti 

IBM 

Digital 

Hitachi 

Harris EDA 
Cadence 

Intergraph 

Compact Software 

Kubota Computer 

Other Companies 

AJi Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

3.6 

2.9 
.1 
,6 
.2 
,1 
.0 
.0 
,0 
.0 

7.6 

3.4 
4.2 

.0 

.0 

7,6 

225 
153 

0 
24 
2 
0 
1 
0 

1 

199 
605 

355 

250 

0 

199 

405 

35,5% 
29.0% 

16,9% 
3.8% 

,7% 

-3% 
.1% 

.1% 

.1% 

13,5% 
100.0% 

60.6% 

39.4% 

.0% 

30.0% 

70.0% 

34.8% 

24,3% 

17.9% 
2,8% 

.2% 

.0% 

.1% 

.0% 
,0% 

19.9% 
100.0% 

62.4% 

37.6% 

.0% 

37.8% 

62.2% 

Source; Dataquest (September 1992) 



Table 97 
1991 CAD/CAAfiTGil& âfi Final Market Share 

Application: 

Platform; 
Region: 
Units: 

PCB/Hybrid/MCM 
Server 
Asia 
Millions of U.S. Dollais/Actual Units 

@ 

to 

1 •i 
gj 
5* 

1 a 

^ 

1 
I 
>8 

§• 

1 

Company 

Sharp System Products—NO OEM 

Digital 

Sun Microsystems 

IBM 

Intergraph 

Solboume 

Hewlett-Packard 

Sumitomo Denko ^fnMallQO 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Factory 

Revenue 

4.1 

2.9 

2.8 

A 

.2 

.2 

.2 

.1 

.0 

11.0 

6.8 

4.2 

.0 

6.3 

4.7 

Hardware 
Revenue 

2.1 

2.0 

2.3 

.2 

.1 

.2 

.1 

.1 

.0 

7 2 

5.0 

2.2 

.0 

4.8 

' 2.4 

Software 
Revenue 

1.9 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

2.1 

.1 

1.9 

.0 

.0 

2.1 

Hardware 
Units 

Shipped 

18 

23 

88 

11 

4 

9 

13 

11 

0 

178 

149 

29 

0 

154 

24 

Total 
Factory 

Revenue 

37.0% 

26.8% 

25.8% 

3.9% 

2.0% 

1.6% 

1.6% 

1.3% 

.0% 

100.0% 

61.7% 

38.3% 

.0% 

57.4% 

42.6% 

Market Share 

Hardware 
Revenue 

29.1% 

28.0% 

32.0% 

3.3% 

1.1% 

2.5% 

1.9% 

1.9% 

.0% 

100.0% 

68.9% 

31.1% 

.0% 

66.9% 

33.1% 

Source: Dataquest (September 1992) 



Table 98 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Personal Computer 
Asia 

Millions of U.S. Dollars/Actual Units 

® 

ro 

i p 
•§ 

i 
H 

I 

i 
•3 

I 
I 
I 
g-

Market Shar 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware 

Revenue Revenue Revenue Shipped Revenue Revenue 

NEC 

CADAM 

Fujitsu 

Hitachi 

Hewlett-Packard 

PADS Software 

IBM 

LPKF 

Apple Computer 

Compaq 

BETRONEX 

Andor 

Autodesk 

Accel Technologies 

Digital 

Compaa Software 

Massteck 

Everex Systems 

Vamp 

Omation 

9.7 

6.7 

5.0 

3.1 

2.8 

2.0 

2.0 

1.4 

1.0 

1.0 

.9 

A 

.3 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

8.1 

1.5 

3.1 

1.5 

2.2 

.0 

1.8 

.9 

.9 

1.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

4.4 

1.3 

1.3 

.0 

1.7 

.0 

.3 

.0 

.0 

.8 

.2 

.3 

.2 

.0 

.1 

.1 

.0 

.0 

.0 

1,362 

300 

165 

151 

455 

0 

462 

59 

213 

188 

17 

3 

0 

0 

0 

0 

0 

18 

0 

0 

26.5% 

18.3% 

13.6% 

8.4% 

7.6% 

5.6% 

5.3% 

3.7% 

2.8% 

2.6% 

2.5% 

1.0% 

.8% 

.6% 

.2% 

.2% 

. 1 % 

. 1 % 

. 1 % 

.0% 

38.3% 

7.1% 

14.8% 

6.9% 
10.3% 

.0% 

8.7% 

4.2% 

4.2% 

4.5% 

.4% 

.4% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 



Table 98 (Continued) 
1991 CAD/CAM/CAE/GQ Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCBAiybrid/MCM 
Personal Computer 
Asia 

Millions of U.S. Dollars/Actual Units 

e 
I-* 
to 

i 
I 
I 
a 

i 
L 

Company 

Market Shar 
Total Hardware Total 

Factory Hardware Software Units Factory Hardware 
Revenue Revenue Revenue Shipped Revenue Revenue 

Other Companies 

All Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

36.5 

16.2 

18.0 

2.3 

8.3 

28.3 

.0 

21.2 

7.4 

12.8 

1.0 

7.4 

13.8 

.0 

11.6 

6.8 

3.6 

1.2 

.0 

11.6 

0 

3,394 

1.637 

1,681 

76 

1,637 

J,757 

.0% 
100.0% 

44.4% 
49.4% 
6.2% 

22.6% 
77.4% 

.0% 
100.0% 

35.0% 
60.4% 
4.6% 

35.0% 
65.0% 

Source: Dataquest (September 1992) 
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Table 99 
1991 CAD/CAB|/'G«^GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Rest of World 
Millions of U.S. Dollars/Actual Units 

® 
I-* 

i 

I I 
?f 

1 

n 
'O 

I-
i 
a-
I 

Company 

Market Share 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory Hardware S 
Revenue Shipped Revenue Revenue 

Digital 

Compaq 

Sun Microsystems 

[BM 

Hewlett-Packard 

Oread 

BETRONEX 

Zuken 

Intergraph 

PADS Software 

Computervision 

IPKF 

Hoyal Digital Systeoatis: 

Apple Computer 

Compaa Software 

Massteck 

Accel Technologies 

Number One Systems 

Autodesk 

Cooper & Chyan Technology 

Ziegler Informatics 

2.6 

1.6 

1.0 

.6 

.7 

.0 

.1 

.2 

.1 

.0 

.1 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

37 

313 

72 

105 

106 

0 

9 
2 

4 

0 

2 

7 

0 

19 

0 

0 

0 

2 

0 

0 

0 

27.8% 

12.0% 

8.2% 

6.4% 

6.1% 

4.0% 

3.4% 

3.1% 

1.9% 

1.7% 

1.3% 

1.1% 

1.0% 

.7% 

.2% 

.2% 

. 1 % 

. 1 % 

27.0% 

17.0% 

10.0% 

6.7% 

7.0% 

.0% 

.5% 

1.8% 

1.3% 

.0% 

.7% 

1.1% 

. 1 % 

.0% 

.0% 

.0% 



Table 99 (Continued) 
1991 CAD/CAM/CAE/GEi Final Market Share 

Application; 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Rest of World 
Millions of U.S. Dollars/Actual Units 

® 
1 - * 

a 

I 
•S 
"O I 
I 
I 
i 

Market Share 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revenue Shipped Revenue Revenue 

Other Companies 
^ I Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

2.6 
13.4 

12.3 
A 
.7 

10.3 
3.0 

2.5 
9.5 

9.1 
.2 
.2 

8.7 
.8 

.0 

2.0 

1.3 
.3 
.5 
.0 

2.0 

114 

792 

772 

2 

17 

759 

33 

19.3% 
100.0% 

92.0% 

3.1% 

4.9% 

77.3% 
22.7% 

26.0% 
100.0% 

96.5% 

1.8% 

1.7% 

92.1% 

7.9% 
Source; Dataquest (September 1992) 



Table 100 
1991 CAD/CAmdm/Hm Flnal Market Share 

Application: 
Platfomi: 
Region: 

Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Rest of World 

Millions of U.S. Dollars/Actual Units 

lo 

•i 

j 
I 

I 
I 

Market Share 

Company 

Sun Microsystems 

Digital 

Hewlett-Packard 

Zuken 

Inteigraph 

Computervision 

Roya! Digital SysteiiMi 

IBM 

Compaa Software 

Cooper & Chyan t^jetHW^E^ 

Other Companies 

All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total Hanlware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revenue Shipped Revenue Revenue 

1.0 

.7 

.6 

.4 

.2 

,2 

.1 

.1 

.0 

.0 

.0 

3.3 

2.9 

A 

.0 

2.3 

1.0 

.9 

.5 

.5 

.2 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

2.2 

2.1 

.2 

.0 

1.8 

A 

.0 

.0 

.0 

.3 

.0 

,1 

.1 

.0 

.0 

.0 

.0 

.5 

.3 

.3 

.0 

,0 

.5 

67 

29 

66 

2 

3 

2 

0 

2 

0 

0 

8 

179 

177 

2 

0 

170 

10 

29.7% 

20.1% 

18.9% 

12.6% 

6.0% 

5-4% 

3.9% 

2.1% 

.9% 

.3% 

,0% 

100.0% 

87.4% 

12.6% 

.0% 

68,8% 

31.2% 

38.7% 

20.7% 

23.0% 

7.7% 

5.0% 

3.2% 

.0% 

1.8% 

.0% 

.0% 

.0% 

100.0% 

92.3% 

7.7% 

.0% 

82.4% 

17,6% 

Sounn; Dataqust CSeptanba- 1999 



Table 101 
1991 CAD/CAM/C^GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MOa; 
Host-Dependent 
Rest of World 
Millions of U.S. Dollars/Actual Units 

© 

s* 
I 
NH 

I 

>8 

I 
I 
tr 

I 

Market Share 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory Hardware S 

Revenue Revenue Revenue Shipped Revenue Revenue 

Digital 
IBM 

Compact Software 

Intergraph 

Other Coopanies 

Al) Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

2.1 
.4 

.0 

.0 

2.6 

5.0 

5.0 

.0 

.0 

4.7 

A 

1.4 

.2 

.0 

.0 

2.5 
4.1 

4.1 

.0 

.0 

3.9 
.2 

.0 

.1 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

0 

5 

0 

0 

101 

106 

106 
0 
0 

101 

5 

41.3% 

6.9% 
.4% 

.2% 

51.2% 

100.0% 

100.0% 

.0% 

.0% 

92.5% 

7.5% 

35.1% 
4.4% 

.0% 

.0% 

60.4% 

100.0% 

100.0% 

.0% 

.0% 
95.6% 

4.4% 

Source; DaUquest (September 1992) 



Table 102 
1991 CAD/CAM/CAE/GIS Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Server 
Rest of World 
Millions of U.S. DoUars/Aaual Units 

© 

B 
•s 
D 

I 

I 

I 
I 
i 
I 

Coaipany 

Market Share 
Total 

Factory 
Revenue 

1.0 

.1 

,0 

,0 

,0 

.0 

1.2 

1.2 

.0 

.0 

1.1 

.1 

Hardware 
Revenue 

.7 

.1 

.0 

.0 

.0 

.0 

,8 

.8 

.0 

.0 

.8 

.0 

Hardware Total 
Software Units Factory Hardware 
Revenue Shipped Revenue Revenue 

Digital 
Sun Microsystems 

Hewlett-Packard 

Intergraph 

IBM 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All Burc^x;an-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: I^ataquest (September 1992) 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

8 
5 
3 
1 
2 
4 

23 

23 
0 
0 

23 
1 

82.2% 
9.3% 
5.4% 
3.4% 
1.7% 
.0% 

100.0% 

100.0% 

.0% 

.0% 
95.8% 
4.2% 

81.7% 
11.0% 
3.7% 
1.2% 
2.4% 

,0% 
100.0% 

100.0% 

.0% 

.0% 
97.6% 

2.4% 



Table 103 
1991 CAD/CJimm3e/G& Final Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrld/MCM 

Persona) Computer 
Rest of World 
Millions of U.S. Dollars/Actual Units 

® 
h-t 

KJ 

-g 

I I 
1 

I 
n 

I 
I 
I 
a 

Company 

Market Shar 

Total 
Factory 

Revenue 

1.6 

.5 

.5 

.4 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

3.8 

3.2 

.0 

.7 

2.3 

1.6 

Hardware 
Revenue 

1.6 

.0 

.1 

.4 

.0 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

2.4 

2.2 

.0 

.2 

2.2 

.2 

Hardware Total 
Software Units Factory Hardware 
Revenue Sihi^ted Revenue Revenue 

Compaq 

Oread 

BETRONEIi: 

IBI^ 

PADS Softwa^ 

HewJett-Psctcatd 

LPKF 

Apple Computer 

Massteck 

Accel Technologies 

Compact Software 

Number One Systems 

Autodesk 

Ziegler Informatics 

Other Companies 

All Companies 

AJ! N.A,-Based Companies 

All Asian'Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: DaUquest (September 1992) 

.0 

.5 

.4 

.0 

.2 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

1.4 

.9 

.0 

.5 

.0 

1.4 

313 

0 

9 

96 

0 

36 

7 

19 

0 

0 

0 

2 

0 

0 

0 

483 

465 

0 

17 

465 

17 

42.0% 

13.8% 

12.0% 

10.7% 

6.0% 

3.9% 

3.9% 

2.3% 

1.3% 

1.3% 

.8% 

.3% 

.0% 

100.0% 

83.0% 

.0% 

17.0% 

59.0% 

41.0% 

68.2% 

.0% 

2.1% 

16.5% 

.0% 

5.1% 

4.2% 

3.4% 

.0% 

.0% 

.0% 

.4% 

.0% 

100.0% 

93.2% 

.0% 

6.8% 

93.2% 

6.8% 
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EDA Applications 
Preliminary Forecast 

Introduction 
The slowing of world economies was a major 
factor affecting CAD/CAM/CAE growth in 1991 
and will continue to affect growth over the 
next few years. Many of the major world 
economies faltered in 1991 to 1992. On a list 
of the 33 largest countries compiled earlier this 
year by the Economic Analysis Department of 
The Dun & Bradstreet Corporation, 18 were in 
or near recession. Although the gross domestic 
product/gross national produa (GDP/GNP) 
forecast for 1992 to 1993 has been adjusted 
upward for the United States, the GDP/GNP 
forecast for 1992 to 1993 for 7 of the 14 
European economies tracked has been adjusted 
downward. The Japanese economy, which has 
traditionally exhibited steady growth when 
other major economies slowed, began to falter 
in the latter half of 1991. Forecasts call for 
R&D spending in Japan to slow to less than 
10 percent (for the first time in 10 years) and 
for Japanese domestic spending to decline in 
the second half of 1992. 

In spite of these poor economic conditions, 
the CAD/CAM/CAE market posted solid growth 
of 9.5 percent to $15.8 billion in 1991, some
what slower than the growth rates of previous 
years. The market is forecast to grow at a 
compound annual growth rate (CAGR) of 
9 percent through 1996 (see Figure 1). (This 
forecast is based on the CAD/CAM/CAE 
group'^ preliminary market information and 
will be updated in Oaober). 

This document contains Dataquest's detailed 
forecast information on the CAD/CAM/CAE 
industry. Included in this document are the 
following: 

• Five-year historical data 

• Five-year forecast data 

More detailed data on this marked may be 
requested through our client inquiry service. 

Forecast Accuracy and 
Comparison 
Overall, last year's CAD/CAM/CAE market fore
cast appears to have been slightly optimistic in 
many cases, with some variance among 
regions (see Table 1). 

European growth in 1991 was slightly less 
than expected because of slower growth in 
all countries except Benelux. Overall, the 
European economy slowed considerably during 
1991. The North American results for 1991 
were somewhat better than experted. Asia was 
right on target. By application, ABC results 
were slighdy better dian expected for 1991; 
while actual results were somewhat lower 
than expected in the other application areas. 
Figure 2 shows the CAD/CAM/CAE forecast 
by application. 

Forecast Assumptions 
Below are the main forces by region, driving 
the CAD/CAM/CAE forecast. 

Worldwide Forecast Drivers 

The following are the main forces driving the 
CAD/CAM/CAE worldwide forecast: 

• CAD/CAM/CAE systems will continue to give 
buyers a competitive edge. As time-to-
market requirements shrink, demand for 
design automation tools will continue to 
increase. 

• Limited system budget growth in the near 
term will constrain growth. Budgets for 
hardware, software, and services are forecast 
to grow by 5 to 10 percent in North 
America in 1992, 10 to 15 percent in 
Europe, and approximately 15 percent in 
Asia. Dataquest's research indicates that 
users do not plan to buy one core software 



Figure 1 
History and Forecast for the CAD/CAM/CAE Market: Hardware, Software, and Service 
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EDA Applications Preliminary Forecast 

Table 1 
CAD/CAM/CAE Forecast Comparison (Billions of Dollars) 

1991 1992 
CAGR (%) 
1991-1996 

Worldwide 

Last Year's Forecast 

Actual Results and Current Forecast 

Difference (%) 
North America 

Last Year's Forecast 

Actual Results and Current Forecast 
Difference (%) 

Europe 

Last Year's Forecast 

Actual Results and Current Forecast 
Difference (%) 

Asia 

Last Year's Forecast 
Actual Results and Current Forecast 

Difference (%) 
Rest of World 

Last Year's Forecast 

Actual Results and Current Forecast 
Difference (%) 

16.0 

15.8 

-1.5 

5.2 

5.3 
2.4 

6.0 

5.7 

-4.9 

4.5 
4.4 

-0.8 

0.4 
0.3 

-9.6 

17.9 

17.2 

-4.2 

5.7 

5.7 

0.5 

6.8 

6.2 

-7.9 

5.1 
4.9 

-3.6 

0.5 
0.4 

-14.3 

12 

9 

9 
•f 

13 
10 

12 

9 

21 

16 

Source: Dataquest (May 1992) 
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Figure 2 
History and Forecast for the CAD/CAM/CAE Market by Application 
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EDA Applications Preliminary Forecast 

package for each person; the sharing of 
seats will continue. Networked users will 
continue to buy systems for a limited num
ber of concurrent users, waiting until the 
system overloads before buying more. 

• Market demand will be limited by the ven
dors' inability to fully meet demand for 
highly integrated software systems. Dataquest 
believes that the industry business model is 
evolving to a structure where large software 
vendors will function increasingly as applica
tion software integrators. Much of the inno
vation in new niche products can be 
expected to come from the small software 
vendors, which will be dependent on their 
OEM relationships with "major" software 
vendors. These alliances will ultimately 
reduce the total cost of software develop
ment, thus strengthening industry profitabili
ty. However, design problems will become 
increasingly complex, and meaningful suc
cess in integrating software will lag behind 
market demand. 

• We anticipate incremental progress in 
delivering open systems and standards 
to market, which will constrain market 
demand. When and how of>en systems 
successfully arrive on the market will affect 
the value of CAD took. 

• The "late majority" buyers for 
CAD/CAM/CAE will be coming to market 
over the next five years, driving additional 
growth. However, conservative buyers will 
favor market leaders. These conservative 
buyers are the "late majority" buyers who 
do not buy until the weight of the majority 
seems to legitimize the product. Therefore, 
for vendors, the value of having high mar
ket share as well as financial dout will 
increase. 

• Market growth will be limited until the sec
ond half of 1992 for the EDA market. The 
major EDA vendors have just introduced 
their new products. Currendy, many EDA 
buyers are evaluating product options and 
refraining from purchasing until a thorough 
evaluation is completed. 

North American Forecast Drivers 

The North American market grew 6 percent 
in 1991 to $5.3 billion and is forecast to grow 
at an 8 percent CAGR through 1996 (see 
Figure 3 for the forecast by region). 

Some of the main factors driving the North 
American forecast are the following: 

• Market growth will increase in the second 
half of 1992. In an across-the-board resur
gence of optimism, U.S. business executives 
have said diey expect higher sales and 
profits in the second quarter, according to 
The Dun & Bradstreet Corporation's latest 
nationwide quarterly survey of business 
executives. "Rebounding sharply from nearly 
a nine-year low last quarter, the mood of 
business executives around the nation has 
grown much more optimistic," said Joseph 
W. EVuncan, vice president and chief econo
mist for The Dun & Bradstreet Corporation. 
"The turnaround was unequivocal, with vir
tually all industries and nearly every region 
of the country expecting stronger sales and 
profits next quarter." 

• Market growth will be reduced because of 
decreasing average selling prices (ASPs). The 
United States is a large market with more 
developed distribution chaimels and larger 
order sizes than other markets. Streamlined 
distribution channels leave fewer places for 
profit to hide; and, therefore, ASPs have 
declined more sharply. In contrast, the 
European market is die sum of many mar
kets of smaller countries, each with its own 
customs and requirements. Because of these 
special requirements, ASPs have not been as 
pressured to decline in European markets as 
they have been in the U.S. market. There
fore, North American unit shipments will 
continue to grow significantly, while reve
nue will grow at a slower rate because of 
strong price competition. 

• Market growth, will be limited because of 
lower defense spending. Spending cuts in 
the defense budget of 25 to 30 percent 
over the next five years are currendy being 
proposed by the U.S. administration. In the 
United States, both republicans and 
democrats are seeking to balance defense 
spending cuts against the large loss of jobs 
that is expected to occur when such reduc
tions are made. Most likely, the defense 
department will encourage continued growth 
in R&D spending, while severely limiting 
the number of programs that would lead 
to actual production. CAD companies that 
are heavily dependent on dirert or indirea 
government defense spending contracts 
will have increasingly limited growth 
opportunities. 
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Figure 3 
History and Forecast for the CAD/CAM/CAE Market by Region 
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European Forecast Drivers 

The European market will reach $9.1 billion 
by 1996 and grew 9 percent in 1991 to 
$5.7 biUion. This market is forecast to have a 
revenue CAGR of 10 percent through 1996. 
Some of the main issues driving the European 
forecast include the following: 

• Growth will steadily increase in Eastern 
Europe. The collapse of the Soviet Union as 
an export market has complicated the diffi
cult situation already facing other central 
and eastern European countries as they 
make the transition to market economies 
and establish new international trading 
arrangements. Poland, Hungary, and, more 
recently, Czechoslovakia have made impres
sive progress in shifting exports to other 
markets. In all these countries, prices have 
been set free and inflation seems to be 
coming under control. The initial ground
work has been laid. GDP/GNP growth is 
forecast to turn positive during 1992 to 1993 
and reach strength toward 1994. As these 
countries' economies become market econo
mies, CAD/CAM/CAE opportunities will 
increase. 

• Growth will be relatively unaffected by the 
advent of the European Conununity (EC). 
The effects of 1992 will be evolutionary, not 
revolutionary. Currendy, the new EC regula
tions on environment (such as request for 
environmental impact studies for town plan
ning) are driving considerable growth in the 
GIS application area. 

• Growth is expected for European vendors 
as they expand into other European mar
kets. To date, many European vendors have 
competed only in their country of origin. 
Over the next forecast period, European 
vendors will increasingly expand their over
seas operations to become more competi
tive across the European community. 
German companies and German subsidiaries 
of international companies are increasingly 
expanding into Eastern European countries. 

Asian Forecast Drivers 
The Asian market grew 14 percent in 1991 
to $4.4 billion, and its forecast CAGR for 
revenue is 9 percent through 1996. Some of 

the main issues driving the Asian forecast are 
as follows: 

• Shifting labor costs will affect growth among 
countries. Labor costs in Japan, Korea, 
Taiwan, and Hong Kong will continue to 
increase, which will result in a growing 
demand for productivity tools including 
CAD/CAM/CAE. Industries with blue-collar 
workers will transfer operations to Indone
sia, Malaysia, the Philippines, Thailand, and 
the Republic of China; Japan, Korea, Tai
wan, and Hong Kong will grow based on 
the industry of the white-collar workers. 
Remote design and manufacturing sites also 
will encourage the growth of electronic data 
sharing and thus CAD/CAM across Asia. 

• Growth will be strong as companies con
tinue transitioning from the mainframe to 
network-based desktop environments. 
CAD/CAM/CAE in Japan is still predomi-
nandy a mainframe environment. As com
panies increase their interest in desktop sys
tems, healthy unit growth will occur, and 
ASPs should decline sharply. 

• Growth will be strong in EDA. Demands for 
merchant EDA tools supporting the design 
of ASICs, MCMs, and application-specific 
standard products (ASSPs) will expand; the 
development of in-house electronic products 
will continue to decline. The EDA industry 
will continue moving toward an oligopoly 
of vendors providing a full line of tools 
encapsulated w îthin an open framework, 
with niche vendors providing point-solution 
tools. 

• Growth is less likely in some Asian coun
tries because of the lack of stringent 
intellectual property rights. Most Asian coun
tries, with the exception of Japan, have few 
laws governing intellectual property rights. 
Many companies will be hesitant to invest 
or set up operations in a region where they 
will receive no design protection. 

• Mechanical CAD/CAM/CAE growth will con
tinue to be strong in Asia because of grow
ing requirements to support concurrent 
engineering. Point-solution tools associated 
with parametric and variational design, 
manufacturability, and testability will be 
required. Major vendors will add these tools 
through OEMs, merger and acquisitions, or 
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in-house development in order to defend 
their installed base. 

Notes on Forecast 
For the 1991 publishing cycle, Dataquest's 
CAD/CAM/CAE group added server as a plat
form. The platform categories now include 
technical workstation, host-dependent, server, 
and personal computer. Revenue formerly clas
sified in technical workstations, host-dependent, 
or personal computer may now be more 
accurately classified, where appropriate, in the 
server category. However, because of this 
reclassification, data and growth rates for the 
other platform areas ^vere affected. Figure 4 
depicts the revised platform distribution. 

Forecast Methodology 
Fundamental to the way Dataquest conducts its 
research is an underlying philosophy that says 
the best data and analyses come from a •well-
balanced program. This program includes bal
ance between primary and secondary collec
tion techniques; balance between supply-side 
and demand-side analysis; balance between 
focused, industry-specific research and coordi
nated, "big-picture" analysis aided by integra
tion of data fi"om the more than 25 separate 
high-technology industries Dataquest covers; 
and balance between the perspectives of 
experienced industry professionals and rigor
ous, disciplined techniques of seasoned market 
researchers. 

Dataquest also analyzes trends in the macro-
environment, which can have major influences 
on both supply-side and demand-side forecast
ing, In addition to demographics, analysts look 
at GNP growth, interest rate fluctuation, cur
rency fluctuation, business expectations, and 
capital spending plans. In the geopolitical are
na, the group looks at trade issues, political 
stability or lack thereof, tariffs, nontariff barri
ers, and such factors as the effect on Europe 
of the events of 1992. 

Figure 5 is a pictorial summary of the infor
mation compendium offered by the Dataquest 
nAT\/r'A\A/r^At: m-^im CAD/CAM/CAE group. 

The CAD/CAM/CAE industry market estimates 
and forecasts are derived iising the following 
research techniques: 

• "Bottom-up" aggregation—^This method 
involves adding all relevant vendor 
contributions to arrive at total market 
estimates for all historical data. 

• Segment forecasting—^For each application 
segment tracked by the CAD/CAM/CAE 
group, individual forecasts are derived fol
lowing the basic information model defined 
previously. Specifically, each design phase 
covered within each application is seg
mented by channel, product, region, and 
platform. In this way, each application seg
ment incorporates its own set of unique 
assumptions. 

• Demand-based analysis—Market growth is 
tracked and forecast in terms of the present 
and anticipated demand of current and 
future users. This requires the development 
of a total available market (TAM) model and 
a satisfied available market figure to 
accurately assess the levels of penetration. 
Installed base is also evaluated. Rates of 
product retirement are primarily based on 
input from end users in our ongoing survey 
programs. Figure 6 shows the 
CAD/CAM/CAE installed base by platform. 
In addition, Dataquest analysts faaor in the 
acceptance or ability for users to consume 
new technology. 

• Capacity-based analysis—This method 
involves identifying future shipment volume 
constraints. These constraints, or "ceilings," 
can be the result of component availability, 
manufacturing capacity, or distribution 
capacity. In any case, capacity limitations 
are capable of keeping shipments below the 
demand level. 

Segmentation 
For complete information on Dataquest's high-
technology market segmentation sdieme, 
please refer to the Dataquest High-Technology 
Guide: Segmentation and Glossary, 

Dataquest defines CAD/CAM/CAE as systems 
used in the mechanical; architecture, engineer
ing, and construction (AEC); GIS/mapping; and 
electronic design automation (EDA) application 
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Figure 4 
CAD/CAM/CAE Revised Platform Distribution 
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Figure 5 
Information Compendium i 
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areas. The CAD/CAM/CAE market is defined 
according to the following segmentation 
scheme: 

• CAD/CAM/CAE 

- Mechanical 

- AEC (Architecture, Engineering, and 
Construction) 

- GIS/Mapping (Geographic Information 
Systems) 

- EDA (Electronic Design Automation) 

. Electronic CAE 

. IC Layout 

. PCB/Hybrid/MCM 

In addition, more detailed information by 
subapplication is available and visually pub
lished in Dataquest Perspectives. 

For a listing of possible subapplication categor
ies, see the Dataquest High-Technology Guide: 
Segmentation and Glossary. 

Definitions 
This section lists the definitions that are 
specific to this document. Complete definitions 
for all terms can be found in die Dataquest 
High-Technology Guide: Segmentation and 
Glossary. 
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F^uure 6 
CAD/CAM/CAE InstaUed Base 
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Application definitions are as follows: 

• Mechanical—Mechanical CAD/CAM refers to 
computer-aided tools used to design, ana
lyze, document, and manufacture discrete 
parts, components, and assemblies. 

• Architecture, Engineering, and Construction 
(AEC)—^This segment covers the use of 
computer-aided tools by architects, contrac
tors, plant engineers, civil engineers, and 
other people associated with these dis
ciplines to aid in designing and managing 
buildings, industrial plants, ships, and other 
types of nondiscrete entities. 

• Geographic Information Systems 
(GIS)/Mapping—This is a computer-based 
technology, composed of hardware, soft
ware, and data used to capture, edit, dis
play, and analyze spatial (tagged by loca
tion) information. 

• Electronic Design Automation (EDA)—This 
segment covers computer-based tools that 
are used to automate the process of design-
tag an electronic product including priated 
circuit boards, ICs, and systems. EDA 
includes ECAE, IC Layout, and 
PCB/Hybrid/MCM, as follows: 

- Electronic Computer-Aided Engineering 
(CAE)—These are computer-aided tools 
used in the engineering or design phase 
of electronic products (as opposed to the 
physical layout phase of the product). 
Examples of Electronic CAE applications 
are schematic capture and simulation. 

- IC Layout—This is a software application 
tool that is used to create and validate 
the physical implementation of an 
integrated circuit (IC). The IC layout cate
gory comprises polygon editors, symbolic 
editors, placement and routing (gate 
array, cell, and block), design verification 
tools (DRC/ERC/logic-to-layout), compilers, 
and module development tools. 

- Printed Circuit Board 
(PCB)/Hybrid/Multichip Module (MCM)— 
This segment covers products that are 
used to create the placement and routing 
of the traces and components laid out on 
a printed circuit board. Also, included in 
this category are thermal analysis tools. 

Regional definitions are as follows: 

• North America—^Includes United States and 
Canada 

• Europe—^Includes the United Kingdom, Scan
dinavia, Benelux, France, Germany, Italy, 
Spain, and Rest of Europe 

• Asia—^Includes Japan, Singapore, Taiwan, 
Korea, China, and Hong Kong 

• Rest of World—^All other countries including 
Australia, New Zealand, Oceania, Africa, 
Central America, South America, and the 
Middle East 

Platform definitions are as follows: 

• Technical Workstation—This is a single-user 
computer that is distinguished from a per
sonal computer by its features and by the 
user's potential range of expansion on 
the platform. Features include a virtual, 
multitasking operating system (UNIX, VMS, 
DOMAIN); the computer is designed by 
manufacturer to run high-performance 
graphic applications in a multiuser/ 
multitasking environment. 

• Host-Dependent—This is a shared logic sys
tem in which the external workstations' 
functions are dependent on a host 
computer. 

• Server—A server is a computer that trans
parently provides its resources for use by 
other computer systems. It is a system on a 
network that provides specific functionality 
to other computer systems: the clients. 
Functions include file storage, database 
access, compute capability, and others. Data-
quest tracks the following major categories 
of servers used for CAD/CAM/CAE and GIS 
applications: 

- Compute Servers—These systems provide 
capabilities for solving numerical problems 
(for example, simulations, statistical calcu
lations, and simultaneous partial differen
tial equations). System features usually 
include high-speed computational capabili
ties (for example, vector and parallel 
processing) and large memories. 

- Print Servers—These systems provide 
access to printers, specialized printing 
applications software, and print-spooling 
resources to a netwrork. 

©1992 Dataquest Incorporated May—^Reproduction Prohibited 



EDA Applications Preliminary Forecast IJ 

- File Servers—^These systems provide mass 
storage capability to clients on a network. 
Services can range from temporary 
storage of working files to long-term 
backup and archive systems. 

- Database Servers—^These systems manage 
databases as a shared resource to a 
network. These servers handle such 
functions as physical data storage, data 
security, and high-level queries and can 
access stored information at the record 
level. 

• Personal Computer—This is defined as a 
single-user computer that is distinguished 
from a technical workstation by its features 
and by the user's potential range of expan
sion on the platform. Features found in 
technical workstations (such as a virtual 
operating system, networking, high-
performance graphics, multiuser/multitasking 
capability) are optional rather than 
integrated by the manufacturer. 

Line item definitions are as follows: 

• Average selling price (ASP) is defined as the 
average price of a product, inclusive of any 
discounts. 

• CPU installed base is defined as the total 
number of CPUs in active, day-to-day use. 

• CPU revenue is the portion of revenue der
ived from a system sale that is related to 
the value of the CPU. (In the case of tech
nical workstations and personal computers, 
CPU revenue contains die terminal revenue.) 

• CPU shipment is defined as the number of 
CPUs delivered. 

Hardware revenue is defined as the sum of 
the revenue from the hardware system com
ponents: CPU revenue, terminal revenue, 
and peripherals revenue. 

Installed seats are defined as the total 
number of seats in active, day-to-day use. 

Peripherals revenue is defined as the value 
of all the peripherals of a turnkey sale. 
(Peripherals in this category typic^y are 
input and output devices.) 

Service revenue is defined as revenue 
derived from the service and support of 
CAD/CAM/CAE or GIS systems. Service 
revenue can be calculated in the tables 
by subtracting hardware and software 
revenue from total revenue. 

Software revenue is revenue derived from 
the sale of bundled (part of a turnkey 
system) and unbundled software. 

Terminal revenue is defined as revenue der
ived from the sale of terminals that are 
used to graphically create, analyze, or 
manipulate designs. The term is applicable 
only to the host-dependent platform, as 
terminal revenue is contained within CPU 
revenue for technical workstations and PCs. 

Total factory revenue is defined as the 
amount of money received by a manufac
turer for its goods measured in U.S. dollars. 
Total faaory revenue does not include 
revenue that a company may receive from 
products that are sold to another company 
for resale (OEM revenue). 

Unit shipment is defined as the number of 
products delivered (that is, seats). 
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Table 2 
Preliminary History and Forecast 

Application: Electronic Design Automation 
Region: Worldwide 
Platform: All Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1 
HARDWARE SHIPMENT DATA 

CPU Shipments 54,026 73,327 84,163 95,284 105,072 116,190 128,640 139,280 144,120 151, 

@ Unit Shipments or Seats 57,353 74,357 87,319 98,129 108,122 118,790 130,830 140,980 145,400 152, 

I CPU Installed Base 129,042 195,269 263,672 330,912 394,476 455,880 513,400 564,670 599,310 632, 

g) Installed Seats 139,360 206,074 276,770 345,619 410,498 472,320 529,640 579,940 612,770 643, 

% CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

I 
U 

I* CPU Revenue 737 957 l,l67 1,238 1,224 1,291 1,387 1,495 1,607 1 

TXirnkey ASP 

Hardware-Only ASP 

:VE f̂UE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 

60.2 

14.3 

Dollars) 

1,098 

737 

137 

224 

828 

305 

524 

285 

2,211 

62.9 

11.3 

1,278 

957 

62 

259 

916 

343 

573 

362 

2,556 

52.4 

12.2 

1,427 

1,167 

73 

186 

1,073 

456 

617 

426 

2,926 

50.1 

11.6 

1,481 

1,238 

69 

174 

1,167 

395 

772 

525 

3,172 

46.8 

11.0 

1,477 

1,224 

66 

187 

1,277 

369 

908 

543 

3,297 

46.5 

10.5 

1,542 

1,291 

59 

192 

1,366 

380 

986 

597 

3,505 

47.0 

10.2 

1.635 

1,387 

51 

196 

1,507 

381 

1,126 

680 

3,822 

47.1 

10.2 

1,746 

1,495 

42 

208 

1,702 

391 

1,311 

781 

4,228 

47.3 

10.7 

1,863 

1,607 

33 

223 

1,906 

409 

1,497 

897 

4,667 

4 

1 

1, 

1 

2 

1 

1 

5 

Year (%) 18 l6 14 8 4 6 9 11 10 

NOTE: In 1991, «fver WM added as a platform. This ledasslficatlon reduced 1991 growth rates for the other platforms. 

Source: Dauquen (May 19PZ) 



Table 3 
PreUmlnary History and Forecast 
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Applicatior: 
Region: 
Platform: 

Electronic Design Autcxnation 
Worldwide 
Technical Workstation 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

15,450 

15,450 

41,157 

41,157 

1988 

23,555 

23,555 

62,506 

62,506 

1989 

36,830 

36,830 

94,716 

94,716 

1990 

40,361 

40,361 

127,207 

127,207 

1991 

44,319 

44,319 

159,677 

159,677 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

68.0 

23.7 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

494 

360 

0 

133 

550 

246 

305 

177 

1,220 

41 

62.5 

19.0 

675 

496 

0 

178 

658 

291 

367 

243 

1,576 

29 

56.9 

14.6 

813 

688 

0 

126 

821 

410 

411 

305 

1,939 

23 

55.0 

15.6 

879 

751 

0 

129 

891 

347 

544 

411 

2,181 

12 

54.8 

13.4 

821 

696 

0 

125 

982 

309 

673 

411 

2,214 

2 

1992 

55,000 

55,000 

197,780 

197,780 

52.1 

12.1 

898 

770 

0 

127 

1,081 

326 

755 

461 

2,440 

10 

1993 

67,350 

67,350 

238,170 

238,170 

49.9 

11.1 

986 

859 

0 

127 

1.229 

340 

889 

535 

2,751 

13 

1994 

80,940 

80,940 

281,010 

281,010 

48.6 

10.4 

1,096 

961 

0 

135 

1,423 

359 

1,064 

624 

3,142 

14 

1995 

96,650 

96,650 

323,220 

323,220 

47.4 

10.0 

1,239 

1,093 

0 

146 

1,624 

385 

1,239 

727 

3,590 

14 

1 

113 

113 

376 

376 

1 

1 

1 

1 

4 

NOTE: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: E>ataquest (May 1992') 



Table 4 
Prelimlnarr History and Forecast 

Application: 
Region; 
Platforai: 

Sectronic Design Automation 
Worldwide 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

O 
h-t 

lO 

I 
•g 

i 
3 
I 

I 
TS 

I 

HABDWABE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

848 

4,175 

4,712 

2,857 

3,887 

7,316 

3,900 

7,056 

10,765 

4,090 

6,934 

14,139 

1,454 

4,504 

14,602 

1,280 

3,880 

14,700 

1,150 

3,340 

14,250 

1,000 

2,700 

12,850 

850 

2,130 

10,600 

1 

7 

15,030 18,121 23,863 28,846 30,624 31,140 30,490 28,110 24,050 18 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turtikey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaoiy Revenue 

Increase over Prior 
Year (%) 

279.2 

2,208.5 

. Dollars) 

417 

200 

137 

80 

112 

41 

71 

86 

616 

-1 

331.3 

87.5 

339 

216 

62 

61 

102 

41 

61 

94 

536 

-13 

300.7 

75.9 

350 

235 

73 

43 

82 

27 

55 

93 

524 

-2 

131.5 

72.5 

311 

218 

69 

25 

79 

27 

53 

83 

474 

-10 

112.3 

207.5 

213 

134 

66 

13 

56 

25 

30 

60 

328 

-31 

114.7 

196.1 

182 

113 

59 

10 

47 

21 

25 

53 

281 

-14 

112.1 

180.2 

156 

96 

51 

9 

36 

17 

19 

46 

239 

-15 

99.1 

164.3 

127 

78 

42 

7 

28 

12 

16 

38 

193 

-19 

81.8 

149.2 

99 

60 

33 

5 

22 

8 

14 

31 

151 

-21 

1 

NOTE: In 1991, server was added a» a platform. Thb redasslflcadon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 5 
Preliminary History and Forecast 

Application; 
Region: 
Platform: 

Electronic Design Automation 
Worldwide 
Server 

1987 19SS 1989 1990 1991 1992 1993 1994 1995 1 

i-t 

to 

I 
I 

I 
I 
S a 

HARDWARE SffiPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

HardwareOnly ASP 

REVENUE DATA (MUHcms of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Fartory Revenue 

Increase over Prior 

Year (%) NA 

NA 

NA 

NA 

NA 

UCE 

NA 

NA 

hilars 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3,000 

3,000 

3,000 

3,000 

DATA (Thousands of U.S. Dollars) 

NA 

NA 

) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

100.7 

41.2 

140 

108 

0 

32 

15 

4 

11 

37 

192 

4,120 

4,120 

7,060 

7,060 

94.4 

37.0 

173 

134 

0 

39 

17 

5 

12 

46 

237 

5,700 

5,700 

12,310 

12,310 

90.0 

34.2 

219 

173 

0 

46 

23 

6 

17 

61 

304 

7,740 

7,740 

18,820 

18,820 

85.9 

32.8 

281 

227 

0 

55 

31 

8 

23 

81 

393 

10,060 

10,060 

26,250 

26,250 

81.9 

31.9 

352 

288 

0 

64 

39 

9 

30 

104 

494 

12 

12 

35 

35 

NA NA NA NA 23 28 29 26 

NOTE; In 1991, saver was added as a platform. This reclassiflcation reduced 1991 growth rates for the other platfomns. 

Source DaUquest (May 1992) 



Table 6 
Preliminary History and Forecast 

@ 
I-* 

to 

I 
•§ 

1 
I 

I 
i-
9 
•O 

3 I 
n 
o. 

^plication; 
Region: 
Platform: 

Electronic Design Automation 
Worldwide 
Personal Computer 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

37,729 

37,729 

83,173 

83,173 

1988 

46,916 

46,916 

125,447 

125,447 

1989 

43,433 

43,433 

158,191 

158,191 

1990 

50,833 

50,833 

189,565 

189,565 

1991 

56,299 

56,299 

217,197 

217,197 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MUlions of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

11.1 

4.7 

. Dollars) 

187 

177 

0 

10 

166 

18 

148 

22 

375 

-3 

14.8 

5.3 

264 

244 

0 

20 

156 

11 

145 

24 

445 

19 

17.5 

5.2 

263 

245 

0 

18 

170 

19 

151 

29 

462 

4 

18.4 

5.0 

290 

269 

0 

21 

197 

21 

176 

31 

518 

12 

16.4 

4.8 

303 

286 

0 

17 

224 

31 

194 

35 

563 

9 

1992 

55,780 

55,790 

236,340 

236,340 

16.1 

4.8 

290 

274 

0 

16 

221 

28 

194 

37 

548 

-3 

1993 

54,440 

54,440 

248,670 

248,670 

15.9 

4.7 

273 

259 

0 

14 

218 

18 

201 

38 

529 

-3 

1994 

49,590 

49,600 

251,990 

251,990 

15.7 

4.6 

242 

230 

0 

12 

221 

12 

208 

38 

500 

-5 

1995 

36.560 

36,560 

239,240 

239,240 

15.3 

4.6 

174 

166 

0 

8 

221 

7 

215 

36 

431 

-14 

1 

25 

25 

213 

213 

NCyrE: In 1991, seiver was added as a platform. This ledassification reduced 1991 growth rates for the other platfoims. 

Source: DaUquest (May 1992) 



Table 7 
PrelinUnary History and Forecast 

Application: 
Region; 
Platform; 

Electronic Design Automation 
North America 
Ail Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

CPU Shipments 23,772 37,730 37,140 40,612 45,087 50.810 52,930 55,060 55,790 58,820 

Unit Shipments or Seats 25,243 37,890 38,259 42,06l 46,609 52,140 53,990 55,800 56,320 59,180 

« 
M 

1 

1 1 
1 
I 

1 
1 9 

3 
1 
a 

CPU Installed Base 

Installed Seats 

70,380 

75,649 

103,059 

107,985 

130,215 

135,518 

154,775 

160,647 

178,023 

184,508 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Oniy ASP 

REVENUE DATA (Millions of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbutwiled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

58.1 

13.6 

. Dollars) 

420 

275 

54 

91 

349 

81 

268 

126 

895 

-0 

66.9 

10.2 

534 

411 

20 

104 

392 

115 

277 

157 

1,083 

21 

58.5 

12.0 

557 

466 

29 

62 

451 

132 

319 

193 

1,200 

11 

56.1 

12.0 

585 

490 

35 

60 

503 

122 

381 

244 

1,332 

11 

57.9 

11.2 

580 

492 

34 

54 

521 

99 
422 

250 

1,351 

1 

201,880 

208,800 

54.8 

10.9 

633 

542 

31 

60 

537 

108 

429 

278 

1,447 

7 

221,780 

228,830 

52.4 

11.0 

665 

574 

25 

66 
591 

120 

471 

319 

1,575 

9 

237,330 

244,080 

51.0 

11.2 

698 

608 

18 

72 

665 

122 

543 

365 

1,729 

10 

245,140 

251,150 

49.9 

11.8 

742 

650 

14 

78 

746 

126 

620 

419 

1,906 

10 

253,380 

258,230 

48.7 

12. 

794 

70 

10 

8 

826 

13 

69 

47 

2,09 

1 

NOTE; In 1991, server was added as a platfonn. This reclassification reduced 1991 growth rates for the other platfonns. 

So\irce: Dataquest (May 1992) 



Table 8 
Prelttnlnarf History and Forecast 

Application: 
Region: 
Platfoon; 

Electronic Design Automation 
North America 
Technical Workstation 

1987 19S8 1989 1990 1991 1992 1993 1994 1995 1996 

i 
•9 

I 
s 

c 
s. s 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Sdlitii 

CPU Installed Base 
Installed Seats 

31,590 36,710 42,850 49,610 

31,590 36,710 42,850 49,610 

108,580 128,360 146,750 169,230 

22,721 31,670 44,248 57,201 71,052 89,110 108.580 128,360 146,750 169,230 

7,004 

7,004 

22,721 

10,541 

10,541 

31,670 

15.602 

15,602 

44,248 

17,573 

17,573 

57,201 

20,031 

20,031 

71,052 

26,050 

26,050 

89,110 

CALCULATED AVERAGE SH^UNG PRICE DATA (TTiousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

51.2 

22.9 

Dollars) 

182 

132 

0 

50 

218 

68 

150 

76 

476 

18 

58.8 

19.2 

269 

198 

0 

70 

275 

107 

168 

105 

648 

36 

55.0 

15.0 

307 

268 

0 

39 

337 

128 

209 

141 

784 

21 

53.4 

15.5 

337 

293 

0 

44 

385 

116 

269 

193 

915 

17 

53.9 

12.6 

300 

275 

0 

25 

408 

93 

315 

192 

899 

-2 

51.4 

11.4 

351 

323 

0 

28 

444 

104 

340 

219 

1,013 

13 

49.4 

10.4 

391 

361 

0 

31 

515 

116 

400 

257 

1.163 

15 

47.9 

9.8 

422 

391 

0 

32 

598 

117 

481 

297 

1,317 

13 

46.8 

9.4 

468 

435 

0 

33 

684 

121 

563 

343 

1,495 

14 

45.7 

9. 

517 

482 

0 

3 

77 

12 

64 

39 

1,67 

1 

NOTE: In 1991, Ktvet *M added as a platform. This fedasslficalion reduced 1991 growth rates for the other platforms. 

Source: Dataqueri (May 1992} 



Table 9 
Rrellsilaary History and Forecast 

e 
t-i 

N 

S 
I 

1 
I 

I k 
1 
1 3 
TJ 

1 
1 

Application: 
Region: 
Platform: 

Electronic Design Automation 
North America 
Host-Dependei 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

358 

1,828 

2,518 

7,788 

It 

1988 

1,400 

1,560 

3,699 

8,626 

1989 

1,948 

3,066 

5,320 

10,623 

1990 

1,866 

3,315 

6,754 

12,627 

1991 

434 

1,956 

6,644 

13,129 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

179.5 

3,998.6 

REVE f̂UE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

BundJed 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

166 

73 

54 

39 

47 

8 

39 

40 

253 

-15 

211.9 

85.4 

142 

90 

20 

32 

37 

6 
31 

40 

220 

-13 

193.4 

69.3 

149 

100 

29 

20 

37 

4 

34 

42 

228 

4 

251.9 

70.0 

141 

94 

35 

11 

32 

5 

27 

39 

211 

-7 

275.4 

215.5 

91 

53 

34 

4 

23 

5 

18 

27 

141 

-33 

1992 

390 

1,720 

6,440 

13,360 

237.7 

202.7 

78 

44 

31 

3 

18 

2 

15 

22 

117 

-17 

1993 

340 

1,400 

6,010 

13,060 

218.4 

185.7 

63 

35 

25 

2 

10 

1 

9 

17 

90 

-23 

1994 

280 

1,030 

5,170 

11,920 

189.0 

168.0 

46 

26 

18 

2 

6 

1 

6 

13 

65 

-28 

1995 

230 

770 

4,010 

10,030 

178.2 

150.5 

35 

20 

14 

1 

4 

0 

4 

10 

49 

-25 

1996 

190 

550 

2,800 

7,650 

156.2 

135.1 

26 

15 

10 

1 

3 

0 

3 

8 

36 

-27 

NOTE: In 1991, aetnc wis added as a platform. This redasslftcation reduced 1991 growth rates for the other platforms. 

Source; Daiaquest Ofsy 1992) 



Table 10 
PreUminarf History and Fbrecast 

© 

K) 

t 
s 
§ 

1 

I 
1 c 

a 
o 
9 1 
H o. 

^plication: 
Region: 
Platform: 

Electronic Design Automation 
North America 
Server 

HARDIPARE Sm^mm DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1968 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

1,562 

1,562 

1,562 

1,562 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

JJervice Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

96.6 

43.3 

77 

57 

0 

20 

1 

1 

0 

19 

97 

NA 

1992 

2,230 

2,230 

3,760 

3,760 

91.5 

393 

100 

74 

0 

25 

2 

2 

0 

25 

127 

31 

1993 

3,110 

3,110 

6,630 

6,630 

87.2 

36.5 

128 

98 

0 

30 

3 

3 

0 

34 

164 

29 

1994 

4,290 

4,290 

10,260 

10,260 

83.4 

35.1 

167 

131 

0 

37 

4 

4 

0 

45 

216 

32 

1995 

5,510 

5,510 

14,350 

14,350 

79.8 

34.2 

207 

164 

0 

43 

5 

5 

0 

57 

269 

24 

1996 

6,680 

6,680 

19,120 

19,120 

76.4 

33.4 

242 

195 

0 

47 

6 

6 

0 

68 

315 

17 

NOTE: In 1991, server wu added is a pladbnn. This redasslflcalion reduced 1991 growth rates fbr the other platfomu. 

Source: DaUquesi [May 1992) 



Table 11 
Preliminary History and Forecast 

Application; 
Region: 
Platform: 

Electronic Design Automation 
North America 
Personal Computer 

e 

i 
i 
-8 
Nrt 

§ 

1 1 
1 g-
9 
hrt 

1 a 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

16,411 

16,411 

45,141 

45,141 

1988 

25,789 

25,789 

67,689 

67,689 

1989 

19,591 

19,591 

80,646 

80,646 

1990 

21,173 

21,173 

90,819 

90,819 

1991 

23,059 

23,059 

98,765 

98,765 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S 

Hardware Revenue 

CPU Revenue 

Tercnina! Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Fattory Revenue 

Increase over Prior 
Year (%) 

20.4 

4.2 

. Dollars) 

72 

71 

0 

2 

84 

4 

80 

9 

165 

-15 

98.7 

4.6 

123 

122 

0 

1 

80 

3 

77 

12 

215 

30 

28.3 

5.1 

101 

98 

0 

3 

77 

1 

76 

10 

189 

-12 

24.7 

5.0 

107 

103 

0 

5 

86 

0 

86 

12 

206 

9 

21.6 

4.8 

112 

107 

0 

5 

89 

0 

89 

13 

213 

4 

1992 

22,140 

22,140 

102,570 

102,570 

26.1 

4.7 

105 

101 

0 

4 

73 

0 

73 

12 

190 

-11 

1993 

17,890 

17,890 

100,570 

100,570 

27.9 

4.6 

83 

81 

0 

3 

63 

0 

63 

11 

157 

-17 

1994 

13,780 

13,780 

93,540 

93,540 

26.7 

4.6 

63 

61 

0 

2 

57 

0 

57 

10 

130 

-17 

1995 

7,200 

7,200 

80,030 

80,030 

14.2 

4.5 

32 

31 

0 

1 

53 

0 

53 

8 

94 

-28 

1996 

2,340 

2,340 

62,240 

62,240 

13.1 

4.4 

10 

10 

0 

0 

47 

0 

47 

7 

65 

-31 

NOTE: In 1991, server was added as a platform. This ledassUicatlon reduced 1991 growth rates for the other platfomis. 

Source: Dataquest (May 1992) 



Table 12 
PreUmlnary History and Forecast 

e 
M 

^ S t 
% 

1 
1 I 

I a 
o 
13 §̂  

1 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Europe 
All Platforms 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipanents 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

18,821 

19,551 

35,250 

37,107 

1988 

21,755 

21.939 

55,783 

57,827 

1989 

27,695 

28,809 

79,991 

83,149 

1990 

32,354 

33,164 

105,060 

108,959 

1991 

34.577 

35.465 

127.628 

132.139 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

"njmkey ASP 

Hardware-Only ASP 

37.6 

12.4 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

300 

214 

29 

57 

279 

83 

197 

91 

670 

41 

44.1 

13.6 

397 

325 

14 

57 

259 

82 

177 

115 

771 

15 

48.6 

12.6 

450 

381 

28 

41 

281 

113 

167 

142 

873 

13 

48.7 

11.5 

471 

412 

22 

38 

311 

103 

208 

178 

960 

10 

48.6 

10.8 

448 

398 

20 

30 

330 

98 

232 

176 

954 

-1 

1992 

37,260 

38,010 

147,910 

152,680 

48.0 

9.9 

453 

403 

18 

32 

370 

110 

260 

188 

1,011 

6 

1993 

43,080 

43,740 

168.240 

173,080 

50.4 

9.5 

499 

448 

16 

35 

410 

111 

299 

213 

1,123 

11 

1994 

46,120 

46,620 

185,940 

190,580 

49.9 

9.6 

533 

482 

14 

37 

453 

114 

339 

240 

1,227 

9 

1995 

43,940 

44,270 

194,810 

198,890 

50.8 

10.7 

553 

505 

10 

38 

492 

117 

375 

270 

1,315 

7 

1996 

42,330 

42,540 

198,810 

201,990 

51.7 

12.0 

588 

542 

8 

38 

532 

122 

410 

306 

1,427 

8 

NOTE: In 1991, server was added as a platfonn. This ledassificalion reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 13 
Preliminary History and Forecast 

e 
K) 

i I 
•i 

1 
I 

! 

1 c n 

g-

1 
1 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Europ)e 
Technical Workstation 

1987 

HARDWABE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

4,772 

4,772 

10,563 

10,563 

1988 

7,081 

7,081 

17,267 

17,267 

1989 

10,759 

10,759 

27,091 

27,091 

1990 

11,726 

11,726 

36,963 

36,963 

1991 

11,513 

11,513 

45,295 

45,295 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

55.9 

24.0 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue; 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (H) 

138 

101 

0 

37 

192 

73 

119 

57 

387 

46 

53.5 

22.3 

210 

167 

0 

43 

189 

71 

118 

76 

475 

23 

57.5 

15.5 

244 

220 

0 

24 

211 

106 

105 

104 

559 

18 

54.3 

16.8 

258 

236 

0 

22 

232 

94 
138 

140 

630 

13 

61.2 

15.2 

230 

214 

0 

16 

235 

81 

154 

134 

599 

-5 

1992 

12,900 

12,900 

53,310 

53,310 

58.7 

13.8 

234 

217 

0 

16 

253 

87 

166 

143 

630 

5 

1993 

16,280 

16,280 

61,850 

61,850 

56.5 

12.7 

266 

249 

0 

17 

279 

93 

186 

162 

708 

12 

1994 

20,060 

20,060 

71,240 

71,240 

55.0 

11.9 

303 

285 

0 

18 

309 

101 

208 

185 

797 

13 

1995 

24,700 

24,700 

81,430 

81,430 

53.8 

11.4 

352 

332 

0 

19 

338 

109 

229 

210 

900 

13 

199 

29,95 

29,95 

95,83 

95,83 

52. 

11. 

40 

38 

2 

37 

11 

25 

24 

1,01 

1 

NOTE: In 1991. server was added as a platform. This ledasslfication reduced 1991 gtowtli rates for the other platforms. 

Source: Dauquest (May 1992) 



Table l 4 
Frellmlnaiy Hlstoiy and Forecast 

s 

I 
1 
I 

I 
a 
§ 

I 
n 
a 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Europe 
F}<3tltt-Dependent 

1987 

HARDWARE SHIPMET^ DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

95 

825 

633 

2,491 

1988 

913 

1,097 

1,530 

3,575 

1989 

1,140 

2,255 

2,614 

5,772 

1990 

1,123 

1,934 

3,629 

7,528 

1991 

353 

1,241 

3,843 

8,354 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

432.6 

2.979.5 

REVENUE DATA (Millions of US. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year i%) 

93 

48 

29 

15 

30 

5 

26 

24 

147 

50 

263.1 

93.7 

101 

75 

14 

12 

20 

6 

15 

31 

151 

3 

209.8 

94.0 

115 

76 

28 

11 

14 

4 

10 

28 

157 

4 

354.7 

81.0 

100 

73 

22 

6 

16 

6 

10 

29 

145 

-8 

336.4 

190.3 

68 

44 

20 

3 

13 

7 

7 

21 

102 

-30 

1992 

320 

1,070 

3,980 

8,740 

311.3 

180.5 

60 

39 

18 

3 

15 

8 

6 

19 

94 

-8 

1993 

310 

970 

3,940 

8,780 

296.2 

166.4 

54 

35 

16 

3 

14 

8 

7 

18 

87 

'7 

1994 

280 

790 

3,570 

8,210 

281.2 

153.2 

45 

29 

14 

2 

12 

5 

7 

15 

72 

-17 

1995 

230 

560 

2,930 

7,000 

254.3 

139.8 

32 

20 

10 

2 

9 

2 

7 

12 

53 

-26 

1996 

18 

39 

2,18 

5,360 

176. 

127. 

2 

1 

3 

-2 

NOTE: In 1991, server was added u a plalfonn. This icdaulflcatlon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (Maŷ  19929 



Table 15 
PreUminary History and Forecast 

e 
M 

M 

I 
1 
I 
I 1 3 

1 B 
a 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Europe 
Server 

HARDlffARE SfflPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

810 

810 

810 

810 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

T\imkey ASP 

Hardware-Only ASP 

REVENUE DATA (MUlions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CFumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (W) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

96.4 

44.8 

39 

33 

0 

6 

4 

1 

3 

11 

53 

NA 

1992 

990 

990 

1,790 

1,790 

91.5 

39.9 

43 

36 

0 

7 

5 

1 

4 

13 

61 

15 

1993 

1,360 

1,360 

3,030 

3,030 

88.1 

36.4 

54 

45 

0 

9 

8 

1 

6 
17 

78 

28 

1994 

1,840 

1,840 

4,560 

4,560 

84.5 

34.3 

68 

58 

0 

11 

10 

2 

9 

22 

101 

29 

1995 

2,540 

2,540 

6,440 

6,440 

81.1 

33.2 

90 

78 

0 

13 

14 

2 

12 

30 

134 

33 

1996 

3,440 

3,440 

9,000 

9,000 

77.9 

32.9 

120 

104 

0 

15 

19 

2 

17 

41 

179 

34 

NOTE: In 1991, server vas added as a platform. This ledassificatlon reduced 1991 growth rates for the other platforms. 

Source Dataquest (May 1992) 



Table 16 
Preilminafy Wifisotf ttoid Forecast 

^plication: 
Region: 
Platform: 

Electronic Design Automatioa 
Europe 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

I 
s 

I 

a s 
I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

13.954 13,761 15,796 19,505 21,902 23,040 25,130 23,930 16,480 8,770 

13,954 13,761 15,796 19,505 21,902 23,040 25,130 23,930 16,480 8,770 

24,054 36,986 50,287 64,468 77,679 88,840 99,430 106,570 104,020 91,790 

24,054 36,986 50,287 64,468 77,679 88,840 99,430 106,570 104,020 91,790 

CALCULATED AVERAGE SELUNG PRICE DATA CThousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year W) 

7.7 

4.7 

Dollars) 

70 

65 
0 

5 

57 

5 

52 

10 

136 

22 

10.7 

6.0 

86 

84 

0 

3 

49 

5 

45 

9 

145 

6 

12.9 

5.3 

92 

85 

0 

7 

55 

4 

52 

9 
156 

8 

17.1 

5.2 

114 

104 

0 

10 

62 

3 

59 

9 

185 

18 

13.5 

5.0 

112 

107 

0 

5 
78 

10 

68 

10 

200 

8 

14.8 

4.9 

117 

111 

0 

6 
96 
13 

83 

13 

227 

13 

15.0 

4.8 

125 

118 

0 

7 

108 

8 

100 

16 

250 

10 

15.0 

4.7 

117 

111 

0 

6 
121 

6 

115 

18 

257 

3 

15.0 

4.6 

79 

75 

0 

4 

130 

4 

126 

18 

227 

-11 

14.8 

4.6 

41 

39 

0 

2 

135 

2 

133 

17 

193 

-15 

NOTE: In 1991, leivef WM idded as a pbtform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: E>aUquest (May 1992) 



Table 17 
Preliminary History and Forecast 

a 

1 
^H 

i 
1 
1 

rt 

I n 

f 

1 
1 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Asia 
All Platforms 

1987 

HARD\FARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

10,444 

11,494 

21,167 

24,152 

1988 

13,029 

13,686 

33.459 

37,078 

1989 

18,107 

18,918 

49,501 

53,835 

1990 

20,784 

21,229 

66,027 

70,544 

1991 

23,313 

23,805 

82,375 

86,884 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

1\jmkey ASP 

Hardware-Only ASP 

98.5 

18.9 

REVENUE DATA (MilHom of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Paaory Revenue 

Increase over Prior 
Year (%) 

356 

232 

51 

73 

196 

140 

56 

65 

616 

35 

84.2 

11.1 

332 

208 

26 

97 

259 

145 

114 

85 

677 

10 

51.4 

12.2 

402 

306 

14 

82 

337 

209 

127 

89 

827 

22 

47.8 

10.6 

406 

321 

9 

76 

346 

169 

178 

100 

851 

3 

42.2 

11.0 

428 

318 

8 

102 

418 

171 

248 

113 

960 

13 

1992 

25,380 

25,760 

97,810 

101,970 

42.2 

10.8 

431 

326 

7 

99 
450 

161 

289 

126 

1,008 

5 

1993 

28,440 

28,760 

112,050 

115,720 

42.1 

10.3 

436 

337 

7 

93 

493 

149 

344 

142 

1,072 

6 

1994 

31,990 

32,270 

125,370 

128,500 

43.0 

10.2 

468 

364 

6 

97 

570 

153 

417 

167 

1,205 

12 

1995 

35,930 

36,180 

136,780 

139,380 

43.7 

10.1 

509 

399 

6 

104 

649 

164 

485 

197 

1,355 

12 

1996 

39,480 

39,710 

149,580 

151,650 

43.0 

10.0 

539 

426 

6 

108 

724 

170 

554 

227 

1,490 

10 

NOTE: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dauquest (May 1992) 



Table 18 
PrelimLnary History and Forecast 

@ 

t 
8 
•̂  
^ 

a 

f 
1 

1 
1 s 
a 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Asia 
Technical Workstation 

HARDWARE SHXPjJKtff DATA, 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

3,469 

3.469 

7,069 

7,069 

1988 

5,666 

5,666 

12,521 

12,521 

1989 

10,359 

10,359 

22,289 

22,289 

1990 

10,929 

10,929 

31,978 

31,978 

1991 

12,643 

12,643 

42,365 

42,365 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

110.8 

25.2 

Dollars) 

168 

122 

0 

45 

138 

103 

35 

42 

348 

91 

78,9 

13.4 

191 

127 

0 

65 

191 

112 

79 

60 

443 

27 

58.0 

11.9 

259 

197 

0 

63 

273 

176 

96 

59 

591 

34 

56.8 

14.0 

282 

220 

0 

62 

271 

136 

136 

76 

629 

7 

52.4 

13.2 

289 

205 

0 

84 

337 

135 

202 

84 

710 

13 

1992 

15,870 

15,870 

54,460 

54,460 

49.5 

11.9 

311 

228 

0 

83 

380 

134 

246 

98 

789 

11 

1993 

19,220 

19,220 

66,820 

66,820 

47.0 

10.9 

325 

246 

0 

79 

429 

130 

299 

114 

868 

10 

1994 

23,810 

23,810 

80,320 

80,320 

45.7 

10.1 

366 

281 

0 

85 

509 

139 

370 

139 

1,014 

17 

1995 

28,620 

28,620 

93,680 

93,680 

44.6 

9.8 

414 

321 

0 

93 

591 

153 

437 

168 

1.173 

16 

199 

32,86 

32,86 

109,50 

109,50 

42. 

9. 

44 

35 

9 

66 

16 

50 

19 

1,31 

1 

NOTE: In 1991, server was added as a platform. This reclasslficadon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Tabic 19 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Asia 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 W 5 199 

HARDWARE SHIPMENT DATA 

o 

I 
3 

i 
1 
I 

f 
g 
n 

9 1 
1 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

384 

1,435 

1,440 

4.424 

492 

1,149 

1,919 

5,538 

739 

1,550 

2,597 

6,932 

1,017 

1,462 

3,453 

7,970 

638 

1,130 

3,811 

8,319 

CALCULA'nED AVERAGE SELUNG PRICE DATA CThousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVE âJE DATA (MUlioos of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Beverii^ 

Increase over Prior 
Year (%) 

344.7 

1,074.5 

. Dollars) 

146 

72 

51 

24 

34 

28 

6 

20 

201 

1 

518.2 

72.8 

89 

46 

26 

16 

44 

30 

14 

21 

154 

-23 

496.6 

61.5 

78 

53 

14 

11 

29 

19 

10 

21 

128 

-17 

91.2 

56.9 

62 

46 

9 

8 

31 

16 

15 

14 

106 

-17 

77.5 

222.5 

47 

34 

8 

5 

18 

13 

5 

11 

76 

-29 

540 

920 

3,990 

8,160 

72.4 

201.6 

37 

27 

7 

4 

14 

10 

3 

10 

61 

-19 

460 

770 

4,020 

7,690 

67.4 

185.9 

32 

22 

7 

3 

11 

8 

3 

9 

51 

-16 

400 

680 

3,830 

6,960 

63.2 

170.8 

27 

19 

6 

3 

9 

6 

3 

8 

44 

m 

340 

590 

3.410 

6.010 

59.3 

157.3 

23 

16 

6 

2 

8 

5 

3 

7 

38 

-14 

30 

53 

2,78 

4,85 

55. 

145 

2 

1 

3 

-1 

NOTE: In 1991, senrer was added as a platform. This reclasslflcation reduced 1991 growth rates for the other platforms. 

Source: Dauquest (Nfay 1992) 



Table 20 
Prellnilnaiy History and Forecast 

0 

N) 

? 
S 

1 
3 
1 

1 
1 c 

1 
i 
H 
0. 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Asia 
Server 

HARDWARE S^Q|?ifi^ DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

19S8 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

560 

560 

560 

560 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA CMiJlions of U.S. 

Hardware Revenue 

CPU Revenue 

Temiinal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

113.7 

30.3 

22 

16 

0 

6 

10 

2 

8 

7 

38 

NA 

1992 

800 

800 

1.350 

1,350 

105.7 

27.4 

27 

21 

0 

6 

10 

2 

8 

7 

45 

16 

1993 

1.090 

1.090 

2.350 

2,350 

101.6 

25.2 

33 

26 

0 

7 

13 

2 

11 

10 

55 

24 

1994 

1,400 

1,400 

3,520 

3,520 

97.3 

24.0 

39 

32 

0 

7 

16 

2 

14 

12 

67 

22 

1995 

1,730 

1,730 

4,750 

4,750 

93.1 

23.3 

46 

59 

0 

7 

19 

2 

17 

15 

80 

19 

1996 

2,020 

2,020 

6,110 

6,110 

89.2 

22.7 

5 

44 

0 

7 

2 

2 

1 

9 

1 

NOTE; In 1991, «iver w « added w *: (aittfonn. This tedasjiflesuloil rtduoed 19!» pDwtb:.|*e» for the odier pUiSaim, 

Souicc: Dataquest (Ma/ 1992) 



Table 21 
Preliminary History and Forecast 

Application: 
Region; 
Platform: 

Electronic Design Automation 
Asia 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

I 
•s 

i 

1 
I 

I 

I 
ft 
a. 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Tbmkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 
Hardware Revenue 

CPU Revenue 
Terminal Revenue 
Peripheral Revenue 

(Turnkey) 
Software Revenue 

Bundled 
Unbundled 

Service Revenue 

Total Factory Revenue 
Increase over Prior 

Year (%) 

6.590 

6,590 

12,659 

12,659 

6,871 

6,871 

19,019 

19,019 

7,008 

7,008 

24,614 

24,614 

8,838 

8,838 

30,596 

30,596 

9,472 

9,472 

35.639 

35,639 

PRICE DATA (Thousands of U.S. Dollars) 

15.1 

5.8 

Dollars) 

41 

38 

0 

4 

23 

9 
15 

3 

68 

14.8 

7.1 

52 

35 

0 

16 

25 

4 

21 

4 

80 

195 

4.8 

64 

57 

0 

8 

35 

14 

21 

9 

108 

18.7 

4.5 

62 

56 

0 

6 

44 

17 

27 

10 

116 

17.5 

4.4 

70 

63 

0 

7 

53 

21 

33 

12 

136 

8,170 

8,180 

38,000 

38,000 

16.8 

4.4 

56 

50 

0 

6 

46 

14 

32 

11 

113 

7,670 

7,670 

38,850 

38,850 

16.2 

4.3 

46 

42 

0 

5 

41 

9 

31 

9 

96 

6,370 

6,380 

37,690 

37,690 

15.8 

4.3 

35 

32 

0 

3 

35 

5 

30 

8 

79 

5,240 

5,240 

34,940 

34,940 

15.5 

4.2 

26 

24 

0 

2 

31 

3 

28 

7 

64 

4 

4 

31 

31 

-12 18 35 8 16 -17 -15 -19 -19 

NOTE: In 1991, server wju added as a platform. This reclassUcation reduced 1991 growth rates for the other platforms. 

Source: thUaquest (Mif 1992) 



Table 22 
pf ellminary History and Forecast 

6 

K) 

1 
o 

1 

I 
a 
o 9 

1 ff 
a 

Application: 
Region: 
Platform: 

Electronic Design Automation 
Rest of World 
All Platforms 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

989 

1,065 

2,245 

2,452 

1988 

813 

841 

2,969 

3,184 

1989 

1,222 

1,333 

3.966 

4,268 

1990 

1,535 

1,675 

5,051 

5,469 

1991 

2,095 

2,243 

6,449 

6,967 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Teiminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

49.6 

20.8 

Dollars) 

22 

16 

3 

3 

4 

1 

3 

3 

30 

-39 

37.2 

17.4 

16 

13 

2 

1 

6 
1 

5 

4 

26 

-13 

70.9 

12.5 

18 

14 

3 

1 

4 

1 

3 

3 

25 

-1 

62.0 

11.3 

19 

14 

3 

1 

7 

1 

6 

4 

29 

16 

62.5 

9.5 

21 

17 

3 

1 

8 

1 

7 

4 

33 

11 

1992 

2,740 

2,880 

8,280 

8,870 

73.3 

8.5 

25 

21 

3 

1 

10 

1 

8 

5 

39 

20 

1993 

4,180 

4,350 

11,330 

12,000 

71.0 

7.7 

34 

29 

3 

2 

13 

2 

11 

6 

53 

36 

1994 

6,120 

6,290 

16,040 

16,780 

66.3 

7.1 

46 

40 

4 

2 

14 

2 

12 

8 

68 

28 

1995 

8,470 

8,630 

22,580 

23,350 

58.7 

6.7 

59 

53 

3 

3 

19 

2 

17 

12 

91 

33 

1 

11 

11 

31 

31 

NOTE: In 1991, senrer was added as a platform. This leclassiflcation reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992} 
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Table 23 
FreUminary History and Forecast 

Application: 
Region: 
Platform: 

Electronic Design Automationi 
Rest of WcB-ld 
Technical Workstation 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU iQSialled Base 

Installed Seats 

205 

205 

805 

805 

1988 

267 

267 

1.049 

1,049 

1989 

111 

111 

1.088 

1,088 

... 

1990 

134 

134 

1.065 

1.065 

1991 

131 

131 

964 

964 

CALCULATED AVERAGE SEIIING PRICE DATA (Thousands of U.S. Dollare) 

Turnkey ASP 

Hardware-Only ASP 

51.8 

26.8 

REVENUE DATA (MilUons of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

6 

5 

0 

1 

2 

1 

1 

1 

9 

-46 

28.2 

18.7 

5 

5 

0 

1 

3 

1 

2 

2 

10 

8 

50.7 

23.8 

3 

3 

0 

1 

1 

0 

1 

1 

6 

-42 

45.4 

20.6 

3 

2 

0 

1 

2 

1 

1 

1 

7 

17 

49.4 

13.8 

2 

2 

0 

0 

2 

1 

2 

1 

6 

-16 

:̂ 

1992 

180 

180 

900 

900 

47.5 

12.9 

3 

2 

0 

1 

3 

1 

3 

2 

8 

40 

1993 

260 

260 

920 

920 

45.7 

12.0 

4 

3 

0 

1 

5 

1 

4 

2 

11 

45 

1994 

360 

360 

1.080 

1.080 

44.3 

11.4 

5 

4 

0 

1 

6 

1 

5 

3 

14 

20 

1995 

490 

490 

1,360 

1,360 

43.3 

11.0 

7 

5 

0 

1 

11 

2 

9 

5 

22 

62 

1 

1 

1 

NOTE: In 1991, server wat idded as a platform. This ledasslflcation reduced 1991 growth tates for the other platforms. 

Source: Dataquest CMay 1992) 



Table 24 
Preliminary History and Forecast 
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Application: 
Region: 
Platform; 

Blectrotuc Design Automation 
Rest of World 
Host-Dependent 

1987 

HARDWARE SHtPMEWT JPATA 

CPU Shipments 

Unit Shipments or SefOs: 

CPU Installed Base 

Installed Seats 

11 

87 

121 

328 

1988 

51 

80 

168 

382 

1989 

73 

184 

234 

536 

1990 

83 

223 

303 

722 

1991 

29 

177 

305 

822 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

330.9 

1,822.3 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

13 

8 

3 

2 

1 

0 

0 

2 

15 

-47 

590.0 

127.8 

7 

5 

2 

0 

1 

0 

1 

2 

11 

-28 

665.2 

107.5 

9 

6 

3 

0 

1 

0 

0 

2 

11 

6 

382.0 

103.1 

9 

5 

3 

0 

1 

0 

0 

2 

12 

4 

314.4 

248.8 

7 

4 

3 

0 

1 

0 

0 

2 

9 

-21 

1992 

30 

180 

290 

880 

306.5 

233.2 

7 

4 

3 

0 

1 

0 

0 

2 

9 

-4 

1993 

40 

200 

290 

960 

299.8 

212.9 

8 

4 

3 

0 

1 

1 

0 

2 

10 

15 

1994 

40 

210 

270 

1,020 

287.8 

193.0 

8 

4 

4 

0 

1 

1 

0 

2 

11 

7 

1995 

50 

210 

250 

1,020 

278.4 

173.4 

8 

4 

3 

0 

1 

1 

0 

2 

11 

-1 

1 

2 

1 

NOTE: In 1991, setver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 
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Table 25 
Pretlmlnsity History and Forecast 

Application: 
Region; 
Platform: 

Electronic Design Automation 
Rest of World 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1 

HARDWARE SHIPMENT DATA 
CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

H^dware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 
Hardware Revenue 

CPU Revenue 
Terminal Revenue 
Peripheral Revenue 

CTumkey) 
•Software Revenue 

Bundled 
Unbundled 

Service Revenue 

Total Factory Revenue 
Increase over Prior 

Year (%) NA 

NA 

NA 

NA 

NA 

UCE 

NA 

NA 

allars 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

68 

68 

68 

68 

DATA (Thousands of U.S. Dollars) 

NA 

NA 

) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

93.8 

35.7 

2 

2 

0 

0 

0 

0 

0 

1 

3 

100 

100 

170 

170 

85.3 

33.9 

3 

3 

0 

0 

0 

0 

0 

1 

4 

140 

140 

300 

300 

86.2 

31.9 

5 

4 

0 

0 

0 

0 

0 

1 

6 

210 

210 

480 

480 

82.6 

30.8 

6 

6 

0 

1 

0 

0 

0 

2 

8 

290 

290 

710 

710 

77.2 

30.4 

9 

8 

0 

1 

0 

0 

0 

3 

12 

1 

1 

NA NA NA NA 40 38 41 38 

NOTE: In 1991, sefver was added as a platform. This reclasslAcation reduced 1991 growth rates for the other platforms. 

Source: Dauquot (May 1992) 



Table 26 
PfcHminRry History and Forecast 
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Application: 
Region; 
Platform: 

Electronic Design Automation 
Rest of World 
Personal Computer 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

773 

773 

1,319 

1.319 

1988 

495 

495 

1,753 

1.753 

1989 

1,038 

1,038 

2,643 

2.643 

1990 

1,317 

1,317 

3.683 

3.683 

1991 

1,866 

1.866 

5,113 

5,113 

CALCULATED AVERAGfi faiaiNG PRICE DATA (Thousands of U.S. Dollars) 

Tbrnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

9 3 

4.8 

Dollars) 

4 

4 

0 

0 

2 

0 

2 

0 

6 

54 

21.3 

6.2 

3 

3 

0 

0 

2 

0 

2 

0 

5 

-8 

25.9 

5.3 

6 

5 

0 

0 

3 

0 

2 

0 

9 

61 

16.1 

5.0 

7 

7 

0 

0 

4 

0 

4 

0 

11 

29 

22.6 

5.0 

10 

9 

0 

0 

5 

0 

5 

0 

15 

32 

1992 

2,430 

2,430 

6,930 

6,930 

46.3 

4.9 

12 

12 

0 

0 

5 

0 

5 

1 

18 

23 

1993 

3,740 

3.740 

9,830 

9,830 

68.8 

4.8 

18 

18 

0 

0 

6 

0 

6 

1 

26 

42 

1994 

5,510 

5,510 

14,200 

14,200 

94.9 

4.8 

26 

26 

0 

0 

7 

0 

7 

2 

35 

37 

1995 

7,640 

7,640 

20,260 

20,260 

11.2 

4.7 

36 

35 

0 

0 

8 

0 

8 

2 

46 

31 

1 

10 

10 

28 

28 

NOTE: In 1991, server was added as a platform. This reclassUication reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 27 
PreHmlnary History and Forecast 

Application; 
Region: 
Platform: 

Electronic CAE 
Worldwide 
AD Placfonns 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

I 

e 
a s 
I 
H a 

HARDWARE SHIPMENT DATA 

CPU ShifMnents 

Unit Shipments or Seats 

C3>U Installed Base 

Installed Seats 

28,759 39,113 53,461 60,845 66,444 71,580 77,280 78,650 73,020 68,6 
29,870 39,116 54,435 61,664 67,312 72,250 77,890 79,200 73,540 69,l 

81,507 115,174 157,468 200,224 241,650 280,700 315,320 340,280 347,050 344,8 

83,936 117,561 160,750 204,201 246,206 285,370 319,950 344,760 351,210 348,4 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

HardwareOdy ASP 

REVENUE DATA (MiUions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Tumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

48.0 

14.8 

Dollars) 

534 

352 

47 

135 

393 

143 

250 

140 

1,067 

12 

49.6 

11.2 

626 

463 

15 

147 

462 

158 

304 

181 

1.269 

19 

48.7 

9.9 

741 

605 

25 

111 

602 

238 

364 

226 

1,570 

24 

43.8 

9.6 

759 

639 

22 

99 

657 

178 

479 

281 

1,696 

8 

40.8 

9.2 

753 

635 

21 

96 

729 

165 

564 

296 

1,778 

5 

41.4 

8.9 

784 

665 

17 

103 

781 

166 

615 

327 

1,893 

6 

41.6 

8.8 

828 

702 

16 

109 

857 

171 

686 

368 

2,053 

8 

41.8 

9.1 

858 

727 

15 

116 

963 

170 

793 

417 

2,238 

9 

42.2 

10.1 

875 

738 

15 

122 

1,075 

174 

901 

473 

2,422 

8 

4 

1 

8 

7 

1. 

2, 

NOTE: In 1991, server was added as a platforai. This ledassiflcatlon reduced 1991 growth rates for the other platfbmis. 

Source: Dataquest (May 1992) 



Table 2S 
Preliminary Hlstoiy and 

Application; 
Region; 
Platform: 

Forecast 

Electronic CAB 
Worldwide 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

o 

I 
§ 

a 
I 

I 
I 
i 
a 

H o. 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipnsents or Seats 

CPU Installed Base 

Installed Seats 

CALCULATED AVERAGE SELUNG PRICE DATA (TTiousands of U.S. Dollars) 

Turnkey ASP 52.1 50.1 52.5 49.1 47.6 

Hardware-Only ASP 24.3 18.8 14.5 16.2 14.2 

9.302 
9.302 

26,424 

26,424 

14,115 

14,115 

38,865 

38,865 

19,738 

19.738 

55,323 

55,323 

20,407 
20,407 
70,532 

70,532 

21,784 
21,784 

84,974 

84,974 

25,840 
25,840 

100,820 

100,820 

29,940 
29.940 

115,850 

115,850 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 

Year (%) 

244 

167 

0 

77 

270 

127 

143 

94 

44 

351 

252 

0 

99 

331 

146 

184 

128 

809 

33 

415 

345 

0 

70 

445 

219 

226 

165 

1,025 

27 

430 

356 

0 

74 

465 

154 

311 

222 

1,118 

380 

327 

0 

53 

530 

136 

394 

227 

1,137 

45.6 

12.9 

410 

354 

0 

55 

586 

144 

442 

253 

1,248 

10 

44.0 

11.8 

437 

379' 

0 

58 

661 

152 

509 

287 

1.385 

11 

33,360 

33,360 

129,280 

129.280 

42.6 

11.1 

456 

396 

0 

60 

760 

154 

605 

326 

1,542 

11 

37,470 40,9 

37,470 40,9 

139,940 152,8 

139,940 152,8 

41.4 

10.7 

490 

427 

0 

64 

863 

163 

700 

371 

1,724 

12 

4 

1 

5 

4 

9 

7 

4 

1,8 

NOTE: In 1991, server wa* added as a platfbnn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest CMay 1992) 
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Table 29 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

Electronic CAE 
Worldwide 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1 

HARDWARE SHIPMEISTT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

374 

1.485 

1,689 

4,118 

1,468 

1,471 

3,118 

5,505 

1,754 

2,728 

4,775 

8,057 

1,876 

2,694 

6,452 

10,430 

538 

1,406 

6,655 

11,212 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

TXirnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Inaease over Prior 
Year (%) 

201.0 

3,507.4 

. Dollars) 

195 

95 

47 

53 

43 

7 

35 

34 

272 

6 

196.0 

80.0 

141 

87 

15 

39 

37 

5 

32 

39 

217 

-20 

174.9 

69.7 

139 

86 

25 

28 

33 

4 

29 

40 

212 

-2 

90.8 

62.6 

119 

84 

22 

12 

40 

7 

33 

34 

192 

-9 

76.6 

202.5 

70 

44 

21 

5 

25 

8 

17 

22 

117 

-39 

490 

1,160 

6,660 

11.330 

71.9 

183.8 

59 

38 

17 

4 

20 

6 

14 

19 

98 

-16 

470 

1,060 

6,400 

11,020 

68.0 

169.1 

53 

34 

16 

3 

14 

5 

9 

17 

84 

-15 

450 

1,000 

5,720 

10,200 

61.3 

155.7 

49 

31 

15 

3 

10 

4 

6 

15 

73 

-12 

440 

960 

4,720 

8,890 

55.1 

143.3 

46 

29 

15 

3 

7 

3 

4 

14 

67 

-9 

3, 

7 

4 

1 

NOTE: In 19?!, server wia added as a platform. This teclassiflcatlon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 30 
Preilininary History and Forecast 

Application: 
Region; 
Platform: 

Electronic CAE 
Worldwide 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

»-* 
« 

I 
3 

I 

} 
I 
a 
§ 

a 
PL 

HARDWARE SHIPMENT DATA 

CTU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

C3'U Revenue 

Terminal Revenue 

Peripheral Revenue 

CTunikey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) NA 

NA 

NA 

NA 

NA 

acE 
NA 

NA 

Dllars 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1,642 

1,642 

1,642 

1,642 

DATA (Thousands of U.S. Dollars) 

NA 

NA 

) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

99.3 

41.2 

82 

56 

0 

26 

5 

1 

5 

21 

108 

2,190 

2,190 

3,800 

3,800 

93.8 

37.5 

100 

69 

0 

31 

8 

1 

6 

27 

135 

2,980 

2,980 

6,530 

6,530 

90.1 

34.5 

124 

87 

0 

37 

11 

2 

9 

34 

170 

4,070 

4,080 

9,940 

9,940 

86.3 

33.1 

159 

116 

0 

43 

16 

3 

13 

45 

220 

5,390 

5,390 

13,930 

13,930 

82.7 

32.1 

200 

151 

0 

50 

21 

4 

17 

58 

280 

1 

1 

NA NA NA NA 24 26 30 27 

NOTE: In 1991, server was added as a platform. This redasslflcatlon reduced 1991 growth rates for the other pbtforms. 

Source: Dataquest (May 1992) 



Table 31 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

Electronic CAE 
Worldwide 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

e 
t-* 

i 
B 
•8 
S 
I 
I 

I 
a 
§ 

i 
I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

19,083 23,530 31,969 38,563 42,479 43,060 43,900 40,760 29,720 20, 

19,083 23,530 31,969 38,563 42,479 43,060 43,900 40,760 29,720 20, 

53,394 73,191 97,370 123,239 148,379 169,420 186,550 195.330 188.460 169, 

53,394 73,191 97,370 123,239 148,379 169.420 186,550 195,330 188,460 169, 

CALCUIATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

CTumkey) 

Software Revenue 

Bundled 

UnbundJed 

Service Revenue 

Total Factory Revenue 
Increase over Prior 

Year (%) 

2.2 

4.7 

jllars) 

95 

90 

0 

5 

81 

9 
71 

12 

188 

19.1 

5.2 

133 

124 

0 

9 

94 

7 

88 

15 

243 

22.4 

5.1 

187 

174 

0 

13 

124 

15 

108 

22 

333 

20.4 

5.0 

210 

198 

0 

12 

152 

17 

135 

24 

386 

18.2 

4.7 

221 

208 

0 

13 

168 

20 

148 

27 

416 

17.9 

4.7 

216 

204 

0 

12 

167 

16 

152 

28 

411 

17.2 

4.6 

214 

202 

0 

12 

171 

12 

159 

30 

415 

16.8 

4.6 

194 

184 

0 

10 

178 

9 

169 

31 

402 

16.1 

4.5 

138 

131 

0 

7 

184 

5 

179 

30 

351 

1 

-32 29 37 16 S -1 -13 

NOTE: In 1991, server was added as a platform. This ledasslfication reduced 1991 growth rates for the other platforms. 

Source: E>ataqu«st (May 1992) 



Table 32 
Preliminary History and Forecast 
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Application: 
Region; 
Platform: 

Electronic CAE 
North America 
All Platforms 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

13,112 

13,583 

47,588 

48,749 

1988 

20,678 

20,648 

64,246 

65,338 

1989 

23,776 

24,113 

80,551 

81,900 

1990 

25,689 

26,162 

95,258 

96,989 

1991 

28,083 

28,578 

109,528 

111,624 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

50.7 

14.9 

REVENUE DATA (MUlions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Inaease over Prior 
Year (%) 

241 

153 

22 

66 

181 

51 

130 

71 

493 

-2 

59.4 

10.1 

299 

221 

7 

72 

232 

71 

162 

91 

623 

26 

58.1 

9 8 

315 

261 

10 

44 

296 

84 

212 

113 

723 

16 

55.0 

10.1 

322 

268 

12 

42 

331 

67 

264 

136 

788 

9 

58.3 

9.6 

318 

269 

12 

37 

357 

56 

301 

146 

821 

4 

1992 

29,760 

30,120 

122,830 

125,060 

55.8 

9.4 

334 

284 

9 

41 

370 

61 

309 

161 

865 

5 

1993 

29,380 

29,700 

132,200 

134,480 

53.4 

9.9 

345 

292 

8 

45 

398 

66 

332 

182 

924 

7 

1994 

28,850 

29,140 

137,000 

139,290 

52.5 

10.5 

356 

301 

7 

48 

442 

62 

380 

206 

1,004 

9 

1995 

26,190 

26,480 

134,560 

136,760 

51.6 

12.2 

367 

308 

7 

52 

486 

61 

425 

233 

1,086 

8 

1 

24 

24 

129 

131 

NOTE: In 1991, server waj »ctded as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992] 



Table 33 
PreUmlnary History and Forecast 

6 

1 
i 

i 
1 
f 
1 n 

g-§ 

i 
0. 

, 

Application; 
Region; 
Platform; 

Electronic CAE 
North America 
Technical Workstation 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

4,475 

4,475 

15,473 

15,473 

1988 

6,589 

6,589 

20,786 

20,786 

19S9 

8,537 

8,537 

27,055 

27,055 

1990 

9,094 

9,094 

32,934 

32,934 

1991 

9,930 

9,930 

38,840 

38,840 

CALCULATED AVERAGE SEIXING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

43.1 

23.7 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Teraiinal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Reveniie 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

105 

73 

0 

32 

115 

45 

69 

46 

265 

25 

52.2 

190 

159 

115 

0 

44 

163 

67 

96 

63 

385 

45 

55.4 

14.8 

176 

151 

0 

25 

219 

83 

136 

84 

479 

24 

53.0 

16.2 

186 

154 

0 

32 

242 

65 

177 

109 

537 

12 

53.1 

13.4 

157 

142 

0 

15 

274 

53 

221 

114 

546 

2 

1992 

12,220 

12,220 

46,110 

46,110 

50.7 

12.2 

176 

160 

0 

16 

300 

59 

241 

128 

604 

11 

1993 

14,480 

14,480 

53,670 

53,670 

48.6 

11.2 

192 

174 

0 

18 

341 

64 

277 

148 

681 

13 

1994 

16,160 

I6,l60 

60,760 

60,760 

47.2 

10.5 

198 

181 

0 

17 

392 

59 

333 

168 

758 

11 

1995 

18,230 

18,230 

66,710 

66,710 

46.0 

10.2 

212 

194 

0 

18 

441 

58 

383 

191 

844 

11 

1 

19 

19 

73 

73 

NOTE: In 1991, seiver was added a» a platform. This reclajsUicatlon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 34 
Preliminary History and Forecast 

0 

s 
% 

o 

1 I 

I 
"O 1 c 

1 s 
1 1 

Application: 
Region: 
Platfora): 

Electronic CAE 
North America 
Host-Dependent 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

265 

736 

1,101 

2,263 

1988 

773 

744 

1,845 

2,937 

1989 

889 

1,227 

2,670 

4,020 

1990 

876 

1.349 

3,422 

5,153 

1991 

161 

656 
3,371 

5,466 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

134.2 

3,668.5 

REVENUE DATA (MUlions t0 U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

99 

44 

22 

33 

23 

3 

20 

20 

141 

-7 

185.1 

78.5 

76 
42 

7 

27 

20 

2 

19 

20 

116 

-18 

152.8 

63.3 

65 
39 
10 

17 

20 

0 

19 

20 

106 

-9 

167.2 

61.3 

58 

39 
12 

7 

19 

1 

18 

17 

94 

-11 

220.6 

211.2 

32 

19 

12 

2 

13 

2 

11 

11 

56 

-41 

1992 

130 

500 

3,200 

5,440 

210.7 

192.3 

25 

15 

9 

1 

11 

1 

10 

9 

45 

-20 

1993 

120 

440 

2,900 

5,190 

202.1 

176.5 

21 

13 

8 

1 

6 
1 

5 

7 

34 

-24 

1994 

120 

410 

2,440 

4,720 

193.7 

161.8 

19 

11 

7 

1 

3 

1 

2 

6 
28 

-17 

1995 

130 

420 

1,870 

4,070 

185.5 

148.2 

20 

11 

7 

1 

2 

0 

1 

5 
27 

-5 

1 

1 

3 

1 

1 

NOTE: In 1991, JCTvef wsi added as a platfbim. This teclassiftcatlon reduced 1991 growth rates Ibr the other platforms. 

Source: Dauquest (May 1992} 
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Table 35 

. Preliminary History and Forecast 

Application 1 
Region: 
Platform: 

Electronic CAE 

North America 
Server 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

822 

822 

822 

822 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

NA 

NA 

REVENUE DATA (MiUions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenufc: 

Peripheral SeveDti;^ 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

99.2 

46.5 

47 

30 

0 

17 

1 

1 

0 

11 

59 

NA 

1992 

1,100 

1,100 

1,900 

1,900 

94.8 

42.3 

57 

37 

0 

21 

1 

1 

0 

14 

73 

24 

1993 

1,480 

1,480 

3,260 

3,260 

90.9 

38.9 

70 

47 

0 

24 

1 

1 

0 

18 

90 

23 

1994 

2,070 

2,070 

5,010 

5,010 

87.1 

36.9 

92 

63 
0 

29 

2 

2 

0 

24 

117 

31 

1995 

2,690 

2,690 

6,990 

6,990 

83.4 

35.8 

113 

80 

0 

33 
3 
2 

0 

30 

145 

24 

19 

3, 

3. 

9. 
9. 

8 

3 

NOTE: In 1991, aeiver was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: EWaquest Qiiy 1992) 



Table 36 
Preliminary History and Forecast 

@ 

ro 

1 

o 

1 I 

1 
1 
1 §• 
*7S 

I 
^ 
p. 

Application: 
Region: 
Platform: 

Electronic CAE 
North America 
Personal Computer 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Itistalled Seats 

8,373 

8,373 

31,013 

31,013 

1988 

13,316 

13,316 

41,615 

41,615 

1989 

14,350 

14,350 

50,825 

50,825 

1990 

15,719 

15,719 
58,902 

58,902 

1991 

17,170 

17,170 

66,495 

66,495 

CALCULATED AVERAGE SEtllNG PRICE DATA (Thousands of U.S. Dollais) 

Turnkey ASP 

Hardware-Only ASP 

32.9 

4.3 

REVE f̂UE DATA (MUlions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Reveaue 

Increase over Prior 
Year (%) 

38 

37 

0 

1 

44 

3 

41 

6 
87 

-39 

88.0 

4.5 

65 

64 

0 

1 

49 
2 

47 

8 

121 

39 

32.1 

5.1 

74 

71 

0 

3 

57 

0 

57 

8 

139 

15 

59.7 

5.0 

79 

75 

0 

3 

69 

0 

69 

9 

157 

13 

62.5 

4.7 

82 

78 

0 

3 

70 

0 

69 
10 

161 

2 

1992 

16,300 

16,300 

71,610 

71,610 

61.9 

4.7 

76 

73 

0 

3 

58 

0 

58 

9 

144 

-11 

1993 

13,290 

13,290 

72,360 

72,360 

60.9 

4.6 

61 

59 
0 

2 

50 

0 

50 

9 
120 

-17 

1994 

10,500 

10,500 

68,800 

68,800 

60.0 

4.5 

48 

46 

0 

2 

45 

0 

45 

8 

100 

-16 

1995 

5,140 

5,140 

58,990 

58,990 

59.1 

4.4 

23 

22 

0 

1 

41 

0 

41 

7 

71 

-30 

1 

1 

1 

45 

45 

NOTE; In 1991, seiver was added as a platfbrai. This redassiflcation reduced 1991 growth rates for the other platforms. 

Source Dauquest (May 1992) 



Table 37 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

Electronic CAE 
Europe 
Ail Platforms 

1987 1988 1989 1990 1991 1992 1993 1994 1995 
HARDWARE SHIPMENT DATA 

e 

s 
1 
1 
1 
1 
I 

I 
I 
1 
1 
I 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

10,097 

10,394 

20,323 

20,852 

11,704 

11,676 

31,188 

31,691 

18,406 

18,805 

47,419 

48,322 

21,616 

21,839 

64,798 

65,909 

23,440 

23,683 

81,377 

82,666 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollare) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MiUions of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year W 

33.7 

12.6 

. Dollars) 

153 

104 

10 

39 

129 

40 

90 

40 

322 

46 

40.0 

13.6 

205 

162 

4 

40 

132 

43 

90 

57 

394 

23 

49.8 

10.1 

250 

205 

11 

35 

157 

65 

93 

75 

483 

22 

47.2 

9.5 

261 

225 

7 

29 

181 

54 

127 

93 

535 

11 

47.9 

8.8 

252 

221 

7 

25 

199 

50 

149 

92 

543 

2 

26,760 

26,960 

98,130 

99,490 

46.3 

8.4 

274 

240 

6 

28 

224 

51 

173 

102 

600 

10 

30,770 

30,950 

114,790 

116,180 

44.8 

8.1 

300 

263 

6 

31 

255 

55 

200 

115 

669 

11 

30,910 

31,080 

127,350 

128,690 

45.4 

8.3 

309 

271 

6 

32 

287 

58 

229 

129 

725 

8 

25,470 

25,610 

129,670 

130,890 

48.2 

9.6 

298 

259 

5 

33 

317 

61 

257 

143 

758 

5 

19, 

19, 

123, 

124, 

5 

1 

NOTE; In 199J, SCTVCT WIS added as a platform. This reclassification reduced 1991 growth rates lor the other platforms, 

Source: Dataquest (May 1992) 



Table 38 
PreUmlnaiy History and Forecast 

Application; 
Region: 
Platfonn: 

Electronic CAE 
Europe 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

e 
N) 

I 

I 
s 

I J 
I 
I 
s a 

HAEDWARE SHIPMENT DATA 

CPU shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

3,030 

3,030 

6,387 

6,387 

4,279 

4,279 

10,441 

10,441 

6,101 

6,101 

15,976 

15,976 

6,294 

6,294 

21,158 

21,158 

6,161 

6,161 

25,419 

25.419 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

T\irnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions ct U.S. 

Hardware Revenue 

CPU Revenue 

Tferminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revemjet 

Increase over Prior 
Year (%) 

44.4 

24.5 

Dollars) 

74 

49 

0 

25 

92 

36 

56 

27 

193 

74 

46.0 

21.9 

114 

84 

0 

30 

95 

38 

57 

38 

248 

28 

55.5 

15.2 

135 

113 

0 

22 

116 

62 

54 

56 

306 

24 

53.9 

16.9 

140 

119 

0 

21 

129 

50 

80 

74 

344 

12 

61.3 

15.4 

125 

110 

0 

14 

138 

44 

94 

72 

334 

-3 

7,190 

7,190 

29,690 

29,690 

58.8 

14.0 

132 

117 

0 

15 

148 

45 

102 

77 

357 

7 

8,140 

8,140 

33,340 

33,340 

56.6 

12.9 

138 

122 

0 

16 

160 

48 

113 

84 

383 

7 

8,960 

8,960 

36,320 

36,320 

55.1 

12.1 

144 

128 

0 

17 

175 

51 

124 

93 

413 

8 

9,850 

9,850 

38,330 

38,330 

53.9 

11.7 

154 

136 

0 

18 

190 

56 

134 

102 

445 

8 

10 

10 

40 

40 

NOTE: In 1991, seiver WM added as a platfonn. This redasslficaaon reduced 1991 growth rates for the other platforms. 

Source: Dataquest CMay 1992) 



Table 39 
Preliminary History and Forecast 

e 

s* 
E 

1 ^ 

1 
1 
I 

j 
1 o 

g-3 

i: 
a 

Application: 
Region: 
Platform: 

Electronic CAB 
Europe 
Host 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

-Dependent 

1987 

18 

315 

177 

707 

1988 

482 

454 

656 

1,158 

1989 

528 

926 

1,168 

2,071 

1990 

513 

736 

1,650 

2,762 

1991 

125 

367 

1,733 

3,021 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVE f̂UE DATA (MUlions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (W) 

658.6 

NA 

Dollars) 

42 

21 

10 

11 

13 

1 

12 

8 

63 

64 

149.1 

86.7 

45 

33 

4 

7 

10 

1 

8 

13 

68 

8 

113.8 

87.0 

47 

29 

11 

7 

6 
0 

6 
12 

65 

A 

279.3 

71.1 

38 

29 

7 

3 

9 

2 

7 

12 

59 

-9 

265.8 

186.1 

22 

14 

7 

1 

6 

2 

4 

7 

36 

-40 

1992 

130 

330 

1,790 

3,150 

175.9 

172.2 

21 

14 

6 

1 

4 

1 

3 

7 

32 

-9 

1993 

130 

320 

1,770 

3,150 

167.2 

158.7 

20 

13 

6 

1 

4 

1 

3 

6 

30 

-6 

1994 

130 

290 

1,600 

2,940 

160.7 

146.2 

18 

12 

6 

1 

3 

1 

2 

6 

28 

•S 

1995 

120 

260 

1,320 

2,530 

153.9 

134.2 

16 

10 

5 

1 

3 

1 

2 

5 

24 

-13 

NOTE: In 1991, ietva was added as a platfotm. This redassification reduced 1991 growtli rates for the otlier platforms. 

Source: Dauquat (May 1992) 
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Table 40 
P r d i m l n a r y History and Forecast 

Application: 
Region: 
Platform: 

Electronic CAE 
Europe 
Server 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

454 

454 

454 

454 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

"njrnkey ASP 

Hardware-Only ASP 

HEVENUE DATA (MilliaoS of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

97.1 

41.0 

21 

17 

0 

4 

3 

0 

3 

5 

30 

NA 

1992 

620 

620 

1,060 

1,060 

91.6 

37.1 

26 

20 

0 

6 

5 

0 

4 

8 

38 

30 

1993 

890 

890 

1,880 

1,880 

88.2 

34.0 

34 

27 

0 

7 

7 

1 

6 

10 

52 

35 

1994 

1,270 

1,270 

2,960 

2,960 

84.7 

32.3 

46 

37 

0 

9 
10 

1 

9 

14 

70 

35 

1995 

1,820 

1,820 

4,380 

4,380 

81.1 

31.3 

63 

52 

0 

11 

13 

1 

12 

20 

96 

37 

1 

2 

2 

6 

6 

NOTE: In 1991, server n u »dded as a platfomi. Thto leclasslAcatlon reduced 1991 growth rates for the oJher platfonns. 

Source DaUquest (May 1993 



Table 41 
PreUminary History and Forecast 

Application: 
Region: 
Platfonn: 

Electronic CAE 
Europe 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 
HARDWARE SHIPMENT DATA 

9 

N) 

s* 
§ 
5" 

8 

I 

I k 
XI 

1 C* 

1 
hrl 1 I 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

7,049 

7,049 

13,759 

13,759 

6,943 

6,943 

20,092 

20,092 

11,777 

11,777 

30,275 

30,275 

14,809 

14,809 

41,989 

41,989 

16,699 

16,699 

53,771 

53,771 

CALCUIA'TED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S 

Hardware Revenue 

CPU Revenue 

Teiminal Revenue 

Peripheral Reremie 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

9.5 

4.8 

Dollars) 

37 

34 

0 

3 

24 

3 

21 

5 

66 

-7 

14.3 

6.1 

46 

44 

0 

2 

28 

3 

25 

5 

79 

20 

20.2 

5.2 

68 

63 

0 

6 

36 

3 

33 

7 

111 

41 

19.0 

5.2 

83 

78 

0 

5 

43 

3 

40 

7 

133 

19 

138 

4.9 

85 

80 

0 

5 

52 

3 

48 

8 

144 

9 

18,820 

18,820 

65,580 

65,580 

15.3 

4.8 

95 

89 

0 

6 

67 

5 

63 

10 

172 

20 

21,600 

21,600 

77.800 

77,800 

15.2 

4.7 

107 

101 

0 

6 

84 

5 

79 

13 

204 

18 

20,560 

20,560 

86,470 

86,470 

15.2 

4.7 

100 

94 

0 

6 

99 

5 

94 

16 

214 

5 

13,680 

13,680 

85,640 

85,640 

15.1 

4.6 

65 

61 

0 

4 

111 

3 

108 

16 

192 

-10 

6 

6 

75 

75 

NOTE: In 1991, server wis added as a platform. This tedasslflcation reduced 1991 growth rates for the other platforms. 

Source. DaUquest (May 1992) 



Table 42 
Prelkalnary Hlstoiy and Forecast 

Application: 
Region: 
Platform: 

Electronic CAE 
Asia 
All Platforms 

1987 19S8 1989 1990 1991 1992 1993 1994 1995 19 

Kl 

I 
•9 

§ 

i 

! 
t3 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

4,995 

5,308 

12,207 

12,797 

6,278 

6,335 

17,961 

18,611 

10,394 

10,599 

26,983 

27,842 

12,402 

12,488 

36,793 

37,729 

13,369 

13,461 

46,244 

47,203 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MilLons of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

{̂Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

68.4 

18.4 

Dollars) 

127 

85 

14 

28 

81 

52 

28 

27 

235 

17 

51.0 

10.7 

113 

75 

3 

35 

93 

44 

49 

32 

238 

1 

41.4 

9.5 

167 

131 

4 

32 

146 

89 

57 

37 

350 

47 

34.3 

8 8 

166 

137 

2 

27 

140 

56 

84 

50 

357 

2 

29.9 

9.4 

171 

135 

2 

34 

168 

59 
108 

56 

395 

11 

12,900 

12,970 

53,650 

54,520 

30.4 

9.5 

162 

127 

2 

33 

180 

53 

127 

62 

404 

2 

13,690 

13,750 

59,550 

60,290 

30.9 

9.1 

162 

128 

1 

33 

196 

50 

146 

68 

426 

6 

13,720 

13,770 

62,980 

63,590 

31.2 

9.2 

162 

127 

1 

34 

224 

49 

175 

78 

464 

9 

14,110 

14,150 

64,030 

64,530 

31.1 

9.5 

169 

132 

1 

35 

261 

52 

210 

92 

522 

12 

14, 

14, 

65, 

65, 

3 

NOTE: In 1991. SCTver w « added as a platfonn. This leclassmcadon reduced 1991 growth rates for the other platforms. 

Source: Dataquest Qiby 1992) 



Table 43 
Prebjtnlnary History and Forecast 

® 
I-* 

« 

I 
I 

n 
e. 

s 

I 
a: 
I 

Application: 
Region: 
Platform: 

Electronic CAE 
Asia 
Technical Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

1,634 

1,634 

4,000 

4,000 

1988 

3,073 

3,073 

6,916 

6,916 

1989 

5,044 

5,044 

11,562 

11,562 

1990 

4,958 

4,958 

15,758 

15,758 

1991 

5,637 

5,637 

20,137 

20,137 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total FaCTory Revenue 

Increase over Prior 
Year (%) 

83.5 

25.7 

Dollars) 

60 

41 

0 

19 

62 

45 

17 

20 

142 

59 

53.4 

13.3 

75 

51 

0 

24 

71 

40 

30 

25 

171 

20 

47.3 

11.9 

103 

80 

0 

23 

110 

74 

37 

23 

236 

39 

40.9 

15.0 

103 

82 

0 

21 

92 

39 

54 

38 

234 

-1 

35.3 

14.2 

97 

74 

0 

23 

117 

39 

78 

40 

254 

9 

1992 

6,370 

6.370 

24,540 

24,540 

33.4 

13.0 

100 

77 

0 

23 

136 

39 

97 

46 

282 

11 

1993 

7,220 

7,220 

28,420 

28,420 

32.1 

11.9 

105 

81 

0 

24 

156 

40 

116 

53 

314 

11 

1994 

8,130 

8,130 

31,790 

31,790 

31.1 

11.2 

112 

86 

0 

25 

188 

43 

145 

63 

363 

15 

1995 

9,260 

9,260 

34,440 

34,440 

30.4 

10.8 

122 

95 

0 

27 

227 

47 

180 

77 

426 

17 

1 

10 

10 

37 

37 

NOTE: In 1991, server w u added as a platform. This ledassiflcatlon reduced 1991 growth rates for the other platforms. 

Source: Dauquest (May 1992) 



Table 44 
Preliminary History and Forecast 

© 

5 
to 

I 
•§ 
Q 

1 
1 

I 
a 
ft 3 

1 & 
S" 
a 

Application: 
Region: 
Platform; 

Electronic CAE 
Asia 
Host 

HARDWARE SHlPMENt DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

-Dependent 

1987 

87 

400 

348 

939 

1988 

187 

245 

533 

1,183 

1989 

306 

511 

825 

1,684 

1990 

453 

539 

1,241 

2,177 

1991 

243 

335 

1,417 

2,376 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

319.5 

1,552.3 

Dollars) 

48 

27 

14 

8 

7 

4 

3 

6 
61 

17 

425.1 

63.0 

18 

10 

3 

4 

6 

2 

4 

4 

28 

-54 

357.2 

55.5 

24 

15 

4 

4 

7 

3 

4 

7 

37 

34 

58.0 

45.4 

20 

15 

2 

3 

11 

3 

7 

5 

35 

-5 

54.5 

216.6 

14 

10 

2 

2 

6 

4 

2 

3 

23 

-36 

1992 

220 

280 

1,540 

2,410 

52.1 

190.5 

11 

8 

2 

1 

4 

3 

1 

3 

18 

-19 

1993 

200 

250 

1,610 

2,340 

49.9 

174.9 

9 
7 

1 

1 

4 

3 

1 

3 

16 

-14 

1994 

180 

230 

1,570 

2,190 

47.9 

161.3 

8 

6 
1 

1 

3 

3 

1 

2 

14 

-13 

1995 

160 

200 

1,430 

1,920 

45.8 

147.7 

7 

5 

1 

1 

3 

2 

1 

2 

12 

-13 

1 

1 

1 

1 

NOTE: In 1991, senrer was added as a ptatfbim. This tedassUicatlon reduced 1991 growth rates for the other platfonns. 

Source: Dataquest (May 1992) 



Table 45 
Preliminary History and Forecast 

e 
S 
lO S' 
I 

o 

1 
3 1 

i 
I 
1 
? 
1 
a 

Application; 
Region; 
Platform: 

Electronic CAE 
Asia 
Server 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

334 

334 

334 

334 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

:5ofrware Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

102.1 

30.6 

14 

9 

0 

5 

1 

0 

1 

4 

19 

NA 

1992 

430 

430 

750 

750 

92.9 

28.1 

15 

10 

0 

5 

2 

0 

2 

5 

22 

18 

1993 

540 

540 

1,250 

1,250 

89.4 

25.8 

18 

12 

0 

5 

3 

0 

3 

6 

26 

18 

1994 

640 

640 

1,760 

1,760 

85.7 

24.5 

19 

14 

0 

5 

4 

0 

4 

7 

30 

15 

1995 

760 

760 

2,260 

2,260 

82.2 

23.8 

22 

16 

0 

6 

5 

0 

5 

8 

35 

17 

1 

2 

2 

NOTE: In 19911 letver was added as a platforai. This redasslflcatlon reduced 1991 growth rates for the other platforms. 

Source: Dauquest (May 1992) 



Table 46 
Preliminary History and Forecast 

6 

o 

g 
o 

1 

1 § 
§ 

ft 
o. 

Applications 
Region: 
Platform; 

Electronic CAE 
Asia 
Personal Computer 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

3.273 

3,273 

7,859 

7,859 

1988 

3,018 

3,018 

10,512 

10,512 

1989 

5,044 

5,044 

14,595 

14,595 

1990 

6,991 

6,991 

19,793 

19,793 

1991 

7,156 

7,156 

24,357 

24,357 

CALCULATED AVERAGE SELLING PRICE DATA (Tliousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Oniy ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

11.4 

5.7 

Dollars) 

19 

17 

0 

1 

12 

3 

8 

1 

32 

-47 

l6.4 

6.3 

21 

14 

0 

7 

17 

2 

15 

2 

40 

26 

23.1 

4.6 

41 

36 

0 

5 

29 

13 

16 

7 

76 

91 

20.6 

4.4 

43 

40 

0 

3 

37 

14 

23 

7 

88 

15 

19.4 

4.3 

47 

43 

0 

4 

44 

17 

27 

9 

100 

14 

1992 

5,890 

5,900 

26,820 

26,820 

19.0 

4.2 

35 

32 

0 

3 

38 

11 

27 

8 

81 

-19 

1993 

5,730 

5,730 

28,280 

28,280 

18.8 

4.2 

30 

27 

0 

3 

33 

6 

27 

7 

70 

-14 

1994 

4,760 

4,760 

27,860 

27,860 

18.5 

4.1 

23 

21 

0 

2 

29 

4 

26 

6 

58 

-17 

1995 

3,930 

3,930 

25,910 

25,910 

18.3 

4.0 

17 

16 

0 

1 

26 

2 

24 

5 

49 

-16 

3 

23 

23 

NOTE: In 1991, server was added as a platform. This reclassification reduced 1991 growth rates for the other platforms^ 

Source: Paiaquesl Qifay 1992) 



Table 47 
Preliminary History and Forecast 

e 
to 

1 
8 

i 1 
1 
"9 1 n 

g-9 

1 ! ; ° 

a 

Application: 
Region: 
Platform: 

Electronic CAE 
Rest of "World 
All Platforms 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

554 

585 

1,389 

1.538 

1988 

453 

456 

1,779 

1.922 

1989 

884 

918 

2,516 

2.685 

1990 

1,138 

1.175 

3,375 

3.573 

1991 

1.551 

1,590 

4.501 

4,714 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year C%) 

74.2 

20.1 

Dollars) 

12 

9 

1 

2 

2 

1 

1 

2 

17 

-37 

24.9 

16.4 

8 

7 

1 

1 

4 

1 

3 

2 

14 

-19 

587 

9.2 

9 

8 

1 

1 

3 

0 

3 

2 

14 

3 

47.9 

8.0 

10 

8 

1 

1 

5 

1 

4 

2 

16 

17 

62.2 

7.1 

12 

10 

1 

1 

6 

0 

5 

2 

19 

15 

1992 

2,160 

2,200 

6,090 

6,300 

58.0 

6.5 

14 

13 

1 

1 

7 

1 

7 

2 

24 

28 

1993 

3.440 

3,490 

8,780 

9,000 

55.6 

6.0 

21 

19 
1 

1 

9 

1 

8 

3 

34 

41 

1994 

5.170 

5,220 

12,940 

13,180 

54.1 

5.7 

30 

28 

1 

1 

10 

1 

9 

4 

45 

32 

1995 

7,250 

7,310 

18,780 

19,040 

47.3 

5.5 

41 

38 

1 

1 

10 

1 

9 

5 

57 

27 

1 

9 
9 

26 

26 

NOTTE: In 1991, server was added as a platform. This tedassiflcation reduced 1991 growth rates for the other platforms. 

Source: DaUquest (May 1992) 



Table 48 
PreUxnlnaiy History and Forecast 

Application: 
Region: 
Platform: 

Electronic CAE 
Rest of World 
Technical Workstation 

1987 1988 1989 t990 1991 1992 1993 1994 1995 1 

6 
l-i 

s* 

R 

} 
i-
9 

I 
i 

HARDWARE SHIPMENT DATA 

CPU Shipments l63 175 56 60 55 

Unit Shipments or Seats l63 175 56 60 55 

CPU Installed Base 565 723 729 682 578 

Installed Seats 565 723 729 682 578 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

1\jrnkey ASP 55.9 20.9 552 46.7 53.0 

Hardware-Only ASP 26.2 18.6 24.7 22.6 17.3 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 4 

CPU Revenue 4 

Terminal Revenue 0 

Peripheral Revenue 
CTumkey) 1 

Software Revenue 1 

Bundled 1 

Unbundled 0 

Service Revenue 1 

Total Factory Revenue 6 

Increase over Prior 
Year (W) -32 

3 

3 

0 

0 

2 

1 

1 

1 

6 

-10 

2 

2 

0 

0 

1 

0 

0 

1 

3 

-46 

1 

1 

0 

0 

1 

0 

1 

1 

4 

16 

1 

1 

0 

0 

2 

0 

2 

1 

4 

-2 

70 

70 

480 

480 

50.6 

15.7 

1 

1 

0 

0 

3 

1 

2 

1 

5 

36 

90 

90 

420 

420 

48.5 

14.5 

2 

1 

0 

1 

4 

1 

3 

1 

7 

40 

110 

110 

420 

420 

47.1 

13.6 

2 

1 

0 

1 

5 

1 

4 

1 

8 

19 

130 

130 

460 

460 

45.9 

13.1 

2 

2 

0 

1 

5 

1 

4 

2 

9 

16 

NOTE: In 1991, jeiver wai «dded as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquoi (May 19?2) 



Table 49 

e 
« 
K) 

u 

I 
I 
s I 
n a. 

s 

I 
s 
a 

Application; 
Region; 
Platform: 

Electronic CAE 
Rest of Worid 
Host-Dependent 

1987 

HARDWABE SHIPMBIMT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

4 

34 

62 

210 

1988 

25 

28 

85 

227 

1989 

30 

65 

112 

281 

1990 

34 

70 

139 

337 

1991 

10 

48 

135 

348 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

270.2 

55.555.6 

REVENUE DATA (MilUoos of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

6 

4 

1 

1 

0 

0 

0 

1 

7 

-51 

463.9 

118.7 

3 

2 

1 

0 

1 

0 

1 

1 

5 

-32 

449.0 

98.0 

3 

2 

1 

0 

0 

0 

0 

1 

4 

-18 

136.4 

90.4 

3 

2 

1 

0 

0 

0 

0 

1 

4 

0 

142.9 

228.9 

2 

1 

1 

0 

0 

0 

0 

0 

3 

-27 

1992 

10 

50 

130 

340 

136.5 

208.4 

2 

1 

1 

0 

0 

0 

0 

0 

3 

-9 

1993 

10 

60 

120 

340 

130.9 

191.3 

2 

1 

1 

0 

0 

0 

0 

1 

3 

22 

1994 

20 

70 

110 

350 

125.4 

175.4 

3 

2 

1 

0 

0 

0 

0 

1 

4 

m 

1995 

20 

80 

110 

370 

120.1 

160.6 

3 

2 

1 

0 

0 

0 

0 

1 

4 

12 

1 

1 

1 

NOTE: In 1991, sefver was added as a platfotm. This reclassification reduced 1991 gnjwth rates for the other platforms. 

Source; Dauquest (May 1992) 



Table 50 
Prellniinary History and Forecast 

Application: 
Region: 
Piatform: 

Electronic CAE 
Rest of World 
Server 

o 
Is) 

! 

I 
1 
^ 

1 a 
§ 

1 
H o. 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions t)i V.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue Ci'&rnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faoory Revenue 

Increase over Prior Year (%) 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

Dollars) 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1991 

32 

32 

32 

32 

81.1 

30.5 

1 

1 

0 

0 

0 

0 

0 

0 

1 

NA 

1992 

50 

50 

80 

80 

77.5 

27.8 

1 

1 

0 

0 

0 

0 

0 

0 

2 

31 

i995 

60 

60 

140 

140 

74.3 

25.5 

2 

2 

0 

0 

0 

0 

0 

0 

2 

30 

1994 

90 

90 

210 

210 

71.2 

24.2 

2 

2 

0 

0 

0 

0 

0 

1 

3 

34 

1 

NOTE: !n 1991. jeivet was idded as a platfonn. This redasslHcalion reduced 1991 growth rates for the other platforms. 

Source! Dataquest CMay 1992) 



Table 51 
PreUmlnary History and Forecast 

o 

? 

s 

i 1 1 
1 

1 
1 o e. 
f\ 

s 

s. 

Application: 
Region: 
Platform: 

Electronic CAE 
Rest of World 
Personal Computer 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or S^ats 

CPU Installed Base 

Installed Seats 

1987 

388 

388 

763 

763 

1988 

253 

253 

972 

972 

1989 

797 

797 

1,675 

1,675 

1990 

1,044 

1,044 

2,554 

2,554 

1991 

1,454 

1.454 

3,756 

3,756 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MUlions cS VjS, 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

36.8 

4.8 

Dollars) 

2 

2 

0 

0 

1 

0 

1 

0 

3 

44 

29.4 

6.1 

2 

2 

0 

0 

1 

0 

1 

0 

3 

-8 

32.2 

5.2 

4 

4 

0 

0 

2 

0 

2 

0 

7 

142 

8.1 

4.9 

5 

5 

0 

0 

3 

0 

3 

0 

9 

28 

144.3 

4.9 

7 

7 

0 

0 

3 

0 

3 

0 

11 

27 

1992 

2,040 

2,040 

5,410 

5,410 

142.9 

4.9 

10 

10 

0 

0 

4 

0 

4 

1 

15 

34 

1993 

3,280 

3,280 

8,110 

8,110 

140.7 

4.8 

16 

15 

0 

0 

5 

0 

5 

1 

21 

46 

1994 

4,950 

4,950 

12,200 

12,200 

138.6 

4.7 

23 

23 

0 

0 

5: 

0 

5 

1 

30 

38 

1995 

6,970 

6,970 

17,910 

17,910 

136.5 

4.6 

32 

32 

0 

0 

5 

0 

5 

2 

39 

31 

1 

9 

9 

25 

25 

1 

NOTE; In 1991, server wis ailde4 M- )> JpAxionn. Thl* rtdjUiUiculi;^ taduced X^ gccwtfa ntet for the oliutr platfoiMi;. 

Source! Dattqueit CM»y 1992) 



Table 52 
Preliminary History and Forecast 
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to 

1 • 
•g 
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Application: 
Region: 
Platfomu 

IC Layout 
Worldwide 
All Platforms 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

4,172 

4,536 

8,721 

10,191 

1988 

5,250 

5,278 

13,670 

14,985 

1989 

7,556 

7.656 

20,430 

21,594 

1990 

9.245 

9,260 

28,039 

28,935 

1991 

11,051 

11,094 

36,409 

37,101 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

79.1 

26.6 

REVEmjE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

137 

94 

21 

23 

166 

36 
129 

34 

337 

22 

84.4 

21.8 

143 

109 

7 

28 

159 

35 

124 

54 

356 

6 

70.3 

18.2 

163 

147 

3 

12 

167 

35 

132 

65 

394 

11 

58.6 

17.5 

190 

174 

3 

13 

185 

38 

147 

82 

457 

16 

55.3 

15.4 

196 

180 

3 

14 

198 

33 

165 

80 

475 

4 

1992 

15,830 

15.840 

48.520 

49,070 

52.3 

12.8 

231 

215 

1 

15 

207 

33 

174 

87 

526 

11 

19S^ 

20,480 

20,490 

63.060 

63,450 

50.5 

11.8 

270 

253 

1 

16 

244 

35 

208 ' 

105 

618 

18 

1994 

25,600 

25,610 

79,870 

80.130 

48.9 

11.1 

310 

293 

1 

17 

285 

35 

250 

124 

720 

16 

1995 

31,810 

31,820 

97,950 

98.120 

47.8 

10.6 

363 

345 

1 

18 

325 

34 

291 

148 

836 

16 

1 

39 

39 

120 

120 

NOTE: In 1991, server WM added a» a platform. This fedaulficatian reduced 1991 growth rates for the other platforms. 

Source: Dataquest CMay 1992) 



Table 53 
Prellaainary History and Forecast 

Application: 
Region: 
Platform: 

IC Layout 
Worldwide 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

I 

I 
I 

a 

HAHDWARE SHIPMINr DATA 
CPU Shipments 2,339 

Unit Shipments or Seats 2,339 

CPU Installed BaSb 5,476 
Installed Seats 5,476 

3,320 6,130 7,950 9.765 14,300 18,770 23,670 29,580 36 

3,320 6,130 7,950 9,765 14,300 18,770 23,670 29,580 36 

8,610 14,253 21,221 29,326 41,090 55,200 71,490 89,020 110 

8,610 14,253 21,221 29,326 41,090 55,200 71,490 89.020 110 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 
TUmkey ASP 

Hardware-Only ASP 

JVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Senfice Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

93.0 

22.0 

Dollars) 

71 

56 

0 

16 

127 

31 

96 

24 

222 

32 

100.4 

18.1 

91 

67 

0 

24 

135 

34 

101 

39 

264 

19 

66.4 

14.4 

110 

101 

0 

8 

142 

32 

111 

50 

302 

14 

58.5 

14.8 

145 

135 

0 

10 

166 

36 

130 

68 

379 

26 

55.0 

12.5 

146 

137 

0 

9 

178 

31 

147 

64 

388 

2 

52.6 

11.2 

186 

176 

0 

10 

191 

33 

158 

74 

451 

16 

50.4 

10.4 

222 

210 

0 

11 

226 

34 

192 

91 

538 

19 

48.9 

9.8 

258 

246 

0 

12 

266 

34 

232 

109 

633 

18 

47.7 

9.4 

305 

292 

0 

12 

305 

34 

271 

131 

740 

17 

NOTE: In 1991, server was added as a platfotm. This ledassUication reduced 1991 growth rates Ibr the other platforms. 

Source: Dataquest (May 1992) 
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Table 54 
Prelknlnary History and Forecast 

Application; 
Region: 
Platform; 

IC Layout 
Worldwide 
Host-Dependeot 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

94 

459 

849 

2,319 

1988 

510 

537 

1,282 

2,596 

1989 

938 

1,039 

2,102 

3,266 

1990 

953 

968 

2,898 

3,794 

1991 

214 

257 

2,924 

3,617 

CALCULATED AVERAGE SBUJNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

375.5 

1,451.8 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

58 

30 

21 

7 

23 

5 

19 

9 

91 

-11 

212.4 

81.5 

44 

33 

7 

4 

20 

0 

20 

15 

79 

-13 

604.1 

45.3 

49 

43 

3 

3 

22 

3 

19 

15 

86 

10 

83.8 

42.0 

42 

36 

3 

3 

17 

1 

16 

14 

73 

-15 

78.9 

149.2 

24 

19 

3 

2 

13 

2 

11 

10 

46 

-38 

1992 

120 

130 

2,870 

3,420 

74.1 

137.1 

11 

9 

1 

1 

10 

1 

9 
6 

27 

-42 

1993 

110 

120 

2,720 

3,110 

71.5 

126.2 

9 
8 

1 

1 

10 

1 

9 
5 

24 

-9 

1994 

90 

100 

2,360 

2,620 

68.3 

115.5 

8 

6 
1 

1 

9 
1 

9 
5 

22 

-9 

1995 

80 

80 

1,810 

1,980 

65.5 

105.6 

6 
5 
1 

0 

9 
0 

9 
5 

20 

-8 

1 

1 

1 

NOTE: In 1991, server w u added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dauquest (May 1992} 



Table 55 
Preliminary History and Forecast 

Application: 
Region; 
Platform; 

IC Layout 
Worldwide 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 
HARDWARE SHIPMENt DATA 

6 

K) 

1 
S 

i 
1 
I 

I 1 n 
g-
5 

1 • 
& 

a 

CPU Shipments 

Unit Shipments or Seto 

CPU Installed Base 

Installed Seats 

NA 

NA 

NA 

NA 

NA 

iii 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

676 
676 
676 
676 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (W) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.0 

34.8 

24 

21 

0 

2 

6 
0 

6 
6 

36 

NA 

1,010 

1,010 

1,670 

1,670 

.0 

31.0 

31 

28 

0 

3 

6 
0 

6 
7 

44 

22 

1,290 

1,290 

2,850 

2,850 

.0 

28.4 

37 

33 

0 

3 

7 

0 

7 

8 

52 

20 

1,600 

1,600 

4,170 

4,170 

.0 

26.8 

43 

39 
0 

4 

10 

0 

10 

10 

62 

19 

1.970 

1,970 

5,540 

5,540 

.0 

25.9 

51 

46 

0 

5 
11 

0 

11 

12 

75 

20 

NOTE: In 1991, server was added as a platfonn. This reclassification reduced 1991 growth rates for die other platforms. 
Source: Dauquest (May 1992) 



Table 56 
Preliminary History and Forecast 

0 
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Is) 

S 
^ 
0 

3 
I 
1 
1 
1 a 
§ 
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Application: 
Region: 
Platfonii; 

IC Layout 
Worldwide 
Personal Computer 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

1,739 

1,739 

2.396 

2,396 

1988 

1,420 

1,420 

3,778 

3,778 

1989 

487 

487 

4,075 

4,075 

1990 

342 

342 

3,920 

3,920 

1991 

396 

396 

3,482 

3,482 

CALCULATED AVERAGE SEUJD>JG PRICE DATA (Thousands of U.S. Dollars) 

T\jrnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Periphetal Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

6.0 

5.0 

Dollars) 

8 

8 

0 

0 

16 

1 

15 

1 

25 

266 

15.6 

5.0 

9 

8 

0 

0 

5 

1 

4 

0 

14 

-45 

23.6 

3.7 

4 

3 

0 

0 

3 

0 

2 

0 

6 

-53 

27.0 

3.1 

3 

2 

0 

0 

1 

0 

1 

0 

4 

-36 

29.1 

3.1 

3 

3 

0 

0 

1 

0 

1 

0 

5 

13 

1992 

410 

410 

2,890 

2,890 

27.4 

3.1 

3 

3 

0 

0 

1 

0 

1 

1 

5 

-2 

1993 

310 

310 

2,280 

2,280 

26.8 

3.0 

2 

2 

0 

0 

1 

0 

1 

0 

3 

-32 

1994 

240 

240 

1,860 

1,860 

26.6 

3.0 

2 

1 

0 

0 

0 

0 

0 

0 

2 

-28 

1995 

180 

180 

1,580 

1,580 

26.2 

2.9 

1 

1 

0 

0 

0 

0 

0 

0 

2 

-33 

NOTE: In 1991, icrver waj added as a (datfonn. This ledasslfication reduced 1991 growth fates for the other platforms. 

Source: Dauquest (May t99i) 



Table 57 
PreUniinary History and Forecast 

to 

s-
a 
o 

1 
I 

I 1 1 9 

1 
i 

Application: 
Region: 
Platform; 

IC Layout 
North America 
All Platforms 

1987 

HARDWARE SHIPME^^^ DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1,804 

1,961 

4,828 

5,633 

1988 

2,470 

2,467 

7,070 

7,705 

1989 

3,950 

3,956 

10,495 

10,934 

1990 

4,682 

4,693 

14,218 

14,469 

1991 

5,909 

5,933 

18,685 

18,831 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

TVimkey ASP 

Hardware-Only ASP 

64.8 

26.0 

REVENUE DATA (MiiUons of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaoty Revenue 

Increase over Prior 
Year (%) 

51 

34 

8 

10 

91 

7 

83 

16 

158 

2 

64.7 

22.3 

59 

46 

3 

10 

65 

9 

57 

23 

148 

-6 

52.0 

17.9 

74 

69 

1 

4 

71 

10 

61 

32 

177 

20 

54.6 

16.6 

83 

77 

2 

4 

75 

14 

61 

43 

201 

14 

54.3 

14.2 

90 

83 

2 

5 

68 

11 

57 

40 

198 

-2 

1992 

8,490 

8,500 

25,290 

25,420 

51.9 

12.2 

109 

103 

1 

5 

67 

11 

56 

43 

219 

11 

1993 

10,400 

10,410 

32,700 

32,790 

49.9 

11.2 

123 

117 

1 

6 

77 

12 

66 
51 

251 

15 

1994 

12,410 

12,420 

40,610 

40,680 

48.5 

10.5 

138 

131 

1 

7 

90 

13 

77 

59 

287 

14 

1995 

15,200 

15,200 

48,720 

48,770 

47.3 

10.2 

162 

154 

0 

8 

106 

13 

92 

71 

339 

18 

199 

19,1 

19,1 

59,4 

59,5 

46 

9 

1 

1 

1 

1 

4 

NOTE! In 1991, server was added as a platfotm. This reclassification reduced 1991 growth rates for the other platforms, 

Source: Dataquest (May 1992) 
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Table 58 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

IC layout 
North America 
Technical Workstation 

1987 

HARDWARE SHIPMENT DATA 

CPU Ship>inents 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1,203 

1.203 

3.180 

3,180 

1988 

1.631 

1,631 

4,683 

4.683 

1989 

3.183 

3,183 

7,554 

7,554 

1990 

3,948 

3.948 

10,909 

10,909 

1991 

5,144 

5,144 

15,116 

15,116 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

62.7 

21.1 

REVE^aJE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 

Year (*&) 

30 

22 

0 

7 

69 
7 

63 
12 

111 

16 

62.5 

18.8 

34 

27 

0 

8 

55 

9 

46 

16 

105 

-5 

51.9 

15.0 

52 

49 

0 

3 

59 

10 

49 

25 

136 

29 

54.8 

14.5 

64 

61 

0 

3 

67 

14 

53 

36 

167 

23 

54.6 

11.5 

66 

64 

0 

2 

61 

11 

50 

33 

160 

-4 

1992 

7.520 

7.520 

21.290 

21,290 

52.1 

10.4 

85 

83 

0 

3 

61 

10 

50 

36 

183 

14 

1993 

9,360 

9,360 

28,240 

28.240 

50.0 

9.6 

97 

94 

0 

3 

73 

12 

61 

44 

215 

18 

1994 

11,270 

11,270 

35,740 

35.740 

48.5 

9.0 

110 

107 

0 

3 

86 

13 

74 

52 

248 

16 

1995 

13,890 

13,890 

43,490 

43,490 

47.3 

8.7 

129 

126 

0 

4 

103 

13 

90 

63 

296 

19 

199 

17.58 

17,58 

53.71 

53,71 

46 

8 

15 

15 

12 

1 

1 

7 

36 

NOTE: In 1991, KTVCT TTO added as a platfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dauqueit (Majr 1992) 



Table 59 
l*re]ioiliiar7 History and Forecast 
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Application: 
Region: 
Platform: 

IC layout 
North America 
Host-Dependent 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

20 

177 

465 

1,270 

1988 

262 

259 

658 

1,292 

1989 

494 

500 

1.059 

1,498 

1990 

480 

491 

1,439 

1,690 

1991 

60 

84 

1,390 

1,536 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

130.3 

3.575.1 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

18 

8 

8 

2 

11 

1 

11 

4 

33 

-39 

183.0 

79.1 

22 

16 

3 

2 

9 

0 

8 

7 

37 

12 

NA 

41.9 

21 

18 

1 

1 

11 

0 

11 

7 

39 

4 

94.0 

38.5 

19 

15 

2 

1 

7 

0 

7 

7 

32 

-16 

70.5 

152.0 

9 

7 

2 

0 

6 

0 

6 

5 

20 

-39 

1992 

30 

40 

1,350 

1,480 

67.3 

138.4 

4 

3 

1 

0 

5 

0 

5 

3 

12 

-38 

1993 

30 

30 

1,260 

1,360 

64.6 

127.0 

3 

3 

1 

0 

4 

0 

4 

2 

9 

-22 

1994 

20 

30 

1,070 

1,140 

61.9 

116.5 

3 

2 

1 

0 

3 

0 

3 

2 

8 

-18 

1995 

20 

20 

780 

840 

593 

106.6 

2 

2 

0 

0 

2 

0 

2 

2 

6 

• ^ ^ 

199 

5 

5 

56 

98 

-

NOTE: In 1991, wtVCT w « added as a platform. This redasslficadon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 
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Table 60 
Preliminary History and Forecast 

Application; 
Region: 
Platfonn: 

IC Layout 
North America 
Server 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

403 

403 

403 

403 

CALCULATED AVERAGE SESHSNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

NA 

NA 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year m 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.0 

34.1 

14 

12 

0 

2 

0 

0 

0 

2 

16 

NA 

1992 

600 

600 

1,000 

1,000 

.0 

31.0 

19 

16 

0 

2 

0 

0 

0 

3 

22 

38 

1993 

760 

760 

1.690 

1,690 

.0 

28.5 

22 

19 

0 

3 

0 

0 

0 

4 

26 

15 

1994 

920 

920 

2,440 

2,440 

.0 

27.1 

25 

22 

0 

3 
0 

0 

0 

5 

30 

16 

1995 

1,130 

1,130 

3,220 

3,220 

.0 

26.3 

30 

26 

0 

4 

0 

0 

0 

6 
36 

21 

199 

1,45 

1,45 

4,20 

4,20 

25 

3 

3 

4 

2 

NOTE: In 1991, jetver WM added as a platfonn. This reclassification reduced 1991 growth rates for the other pbtforms. 

Source OaUqust CMif 1991) 



Table 61 
PreUmloaiy History and Forecast 

9 
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Application: 
Region: 
Platform: 

IC Layout 
North America 
Personal Computer 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

581 

581 

1.183 

1,183 

1988 

577 

577 

1.729 

1,729 

1989 

273 

273 

1,882 

1,882 

1990 

254 

254 

1,870 

1,870 

1991 

302 

302 

1,776 

1,776 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Otily ASP 

32.7 

5.0 

REVENUE DATA (Millioiis of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Tenrinal Revenue 

Peripheral Revenue 
{Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

3 

3 

0 

0 

10 

0 

10 

1 

14 

190 

25.8 

5 3 

3 

3 

0 

0 

2 

0 

2 

0 

5 

-62 

49.0 

3.5 

1 

1 

0 

0 

1 

0 

1 

0 

2 

-59 

24.7 

3.1 

1 

1 

0 

0 

1 

0 

1 

0 

2 

-17 

24.7 

3.1 

1 

1 

0 

0 

1 

0 

1 

0 

2 

18 

1992 

330 

330 

1.650 

1.650 

24.5 

3.1 

1 

1 

0 

0 

1 

0 

1 

0 

2 

-1 

1993 

260 

260 

1,500 

1,500 

24.1 

3.0 

1 

1 

0 

0 

1 

0 

1 

0 

2 

-26 

1994 

200 

200 

1,360 

1,360 

23.7 

3.0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

-36 

1995 

160 

160 

1,220 

1,220 

23.4 

2.9 

0 

0 

0 

0 

0 

0 

0 

0 

1 

-32 

199 

12 

12 

1,07 

1,07 

22 

2 

-3 

NOTE: In 1991, server wis added as a platform. This reclassiflcatlon reduced 1991 growth rates for the other platforms. 

Source: DaUquest (May 1992) 
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Table 62 
PreUtninary History and Forecast 

Application: 
Region: 
Platfoan: 

10 layout 
Europe 
All Platforms 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1,231 

1,290 

1,905 

2,055 

19SS 

1,443 

1,451 

3,311 

3,465 

1989 

1,845 

1,820 

5,017 

5,141 

1990 

2,255 

2,244 

6,930 

7,035 

1991 

2,468 

2,468 

8,776 

8,860 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

30.1 

24.5 

REVENUE DATA (Millions of US- Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

27 

19 

3 

5 

37 

5 

31 

8 

73 

73 

60.1 

24.6 

39 

32 

2 

5 

31 

5 

26 

14 

84 

16 

53.0 

20.7 

40 

38 

1 

2 

29 

4 

25 

15 

84 

-1 

54.9 

20.9 

49 

46 

1 

2 

31 

6 

25 

22 

102 

22 

56.3 

19.4 

50 

47 

1 

2 

34 

6 

29 

22 

106 

4 

1992 

2,860 

2,860 

10,730 

10,780 

53.4 

15.7 

48 

46 

0 

2 

34 

6 

29 
22 

104 

-2 

1993 

4,180 

4,180 

13,490 

13,510 

51.2 

14.1 

62 

60 

0 

2 

37 

6 

31 

26 

125 

20 

1994 

5,640 

5,640 

17,090 

17,090 

49.6 

13.0 

76 

74 

0 

2 

40 

6 

34 

30 

146 

17 

1995 

7,150 

7,150 

21,210 

21,210 

48.5 

12.4 

91 

89 

0 

2 

43 

6 

37 

35 

170 

16 

199 

8,44 

8,44 

26,05 

26,05 

47 

11 

10 

10 

4 

1 

NOTE: In 1991, xtvcr uras added as a platform. This reclassification reduced 1991 growth rates for the other platfonns. 

Source: Dataquest (May 1992) 



Table 63 
Preliminary EUstory and Forecast 
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Application: 
Region; 
Platform: 

IC layout 
Europe 
Technical Workstation 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

424 

424 

946 

946 

1988 

794 

794 

1,712 

1,712 

1989 

1,523 

1,523 

3,155 

3,155 

1990 

1,973 

1.973 

4,957 

4,957 

1991 

2,235 

2,235 

6.880 

6,880 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

77.6 

21.7 

of U.S. Dollars) 

13 

9 

0 

4 

29 

5 

24 

6 

Total Factory Revenue 47 

Increase over Prior 
Year (W) 91 

69.8 

21.4 

20 

16 

0 

4 

27 

5 

22 

9 

56 

19 

54.4 

15.6 

26 

25 

0 

1 

25 

4 

22 

11 

63 

11 

54.9 

16.8 

36 

35 

0 

1 

29 

6 

23 

18 

83 

32 

55.9 

15.0 

36 

35 

0 

1 

31 

5 

26 

17 

85 

3 

1992 

2,660 

2,660 

9,010 

9,010 

53.4 

13.6 

39 

38 

0 

1 

31 

6 

26 

19 

89 

5 

1993 

3,930 

3,930 

11,910 

11,910 

51.2 

12.5 

52 

51 

0 

1 

33 

6 

27 

22 

107 

21 

1994 

5.340 

5,340 

15,560 

15,560 

49.7 

11.7 

66 

64 

0 

1 

35 

6 

29 

26 

127 

18 

1995 

6,810 

6,810 

19,700 

19.700 

48.5 

11.3 

80 

78 

0 

2 

38 

6 

32 

30 

148 

17 

1996 

8,060 

8,060 

24,500 

24,500 

47. 

10.9 

9 

90 

4 

3 

3 

16 

1 

NOTE: In 1991, setver was added as a platform. This reclassification reduced 1991 growth fates for the other platforms. 

Source: Dauquest (May 1992) 



Table 64 
Prelimlnaiy History and Forecast 
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Application: 
Region; 
Platform: 

IC Layout 
Europe 
Hcst-Dependent 

1987 

HARDWARE SHIPMENT OATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

15 

74 

119 

269 

1988 

169 

177 

286 

440 

1989 

244 

219 

522 

645 

1990 

260 

249 

765 

869 

1991 

49 

50 

788 

872 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

236.1 

1,247.5 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

;Service Revenue 

Toial Factcwy Revenue 

Increase over Prior 
Year (%) 

12 

7 

3 

1 

7 

0 

6 
2 

20 

26 

244.7 

89.0 

16 

13 

2 

1 

3 

0 

3 
6 

25 

22 

NA 

53.4 

13 

12 

1 

1 

2 

0 

2 

4 

19 

-22 

157.9 

49.6 

13 

11 

1 

1 

2 

0 

2 

4 

19 

-0 

76.3 

143.8 

7 

5 

1 

0 

3 

0 

3 

3 

13 

-35 

1992 

10 

10 

760 

810 

37.4 

131.0 

1 

1 

0 

0 

3 

0 

3 

1 

6 

-56 

1993 

10 

10 

700 

720 

42.3 

121.8 

1 

1 

0 

0 

4 

0 

4 

1 

6 

11 

1994 

10 

10 

580 

580 

26.3 

111.0 

1 

1 

0 

0 

5 

0 

5 

2 

7 

13 

1995 

10 

10 

420 

420 

.0 

98.6 

1 

0 

0 

0 

5 

0 

5 

2 

7 

7 

1996 

0 

0 

260 

260 

.0 

91.2 

0 

0 

0 

0 

-

NOTE: In 1991, server was added as a pbtfonn. This redasslflcatlon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 
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Table 65 
Preliminary History and Forecast 

^plication: 
Region: 
PJatform: 

IC Layout 
Europe 
Server 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

157 

157 

157 

157 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

NA 

NA 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.0 

42.0 

7 

6 

0 

0 

0 

0 

0 

2 

8 

NA 

1992 

190 

190 

340 

340 

.0 

38.5 

7 

7 

0 

0 

0 

0 

0 

2 

9 

11 

1993 

240 

240 

560 

560 

.0 

35.4 

9 

8 

0 

1 

0 

0 

0 

2 

11 

19 

1994 

290 

290 

790 

790 

.0 

33.7 

10 

9 

0 

1 

0 

0 

0 

3 

12 

14 

1995 

330 

330 

1,010 

1,010 

.0 

32.6 

11 

10 

0 

1 

0 

0 

0 

3 

14 

12 

19 

3 

3 

1,2 

1,2 

3 

NOTE: In IWl, server van added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 66 
Preliminary History and Forecast 

Application: 
Region: 
Platforaj; 

IC Layout 
Europe 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 

® 

h-^ 

•§ I 

a 
o 
s 
• 0 

3 

I 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU InscaJled Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MUllons of U.S. Dollars) 
Hardware Revenue 

CPU Revenue 
Terminal Revenue 
Peripheral Revenue 

CTumkey) 
Software Revenue 

Bundled 
Unbundled 

Service Revenue 

Total Factory Revenue 
Increase over Prior 

Year (%) 

NOTE; In 1991, server w u added as a platforai. This redasslficatlon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992} 

792 

792 

839 

839 

fUCE 

2.8 

5.0 

ollars 

3 

3 
0 

0 

2 

0 

2 

0 

5 

480 

480 

1,313 

1,313 

78 

78 

1,341 

1,341 

23 

23 

1,208 

1,208 

27 

27 

951 

951 

DATA (Thousands of U.S. Dollars) 

6.5 

4.7 

) 
2 

2 

0 

NA 

1 

0 

1 

NA 

3 

33.7 

3.7 

1 

1 

0 

0 

1 

0 

1 

0 

2 

25.0 

3.2 

0 

0 

0 

0 

0 

NA 

0 

0 

0 

175.0 

3.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

620 

620 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

320 

320 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

150 

150 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

90 

90 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

296 -37 -42 -88 45 -38 -40 -25 -22 -



Table 67 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

IC Layout 
Asia 

All Platforms 

@ 

! 

! 

I 
I 
I 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

HAKDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1,069 

1,214 

1,829 

2,340 

1,270 

1,290 

3,065 

3,584 

1,730 

1,846 

4,672 

5,267 

2,263 

2,277 

6,631 

7,l6l 

2,618 4,420 5,830 

2,633 4,430 5,830 

8,678 12,230 16,580 

9,129 12,580 16,850 

7,470 9,360 11,440 

7,470 9,360 11,44 

21,850 27,660 34,70 

22,030 27,780 34,77 

CALCULATCD AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 

(TumJcey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 

Year (%) 

3.2 

).7 

Uais) 

57 

39 
10 

8 

38 

23 

14 

9 
04 

108.4 

15.3 

43 

29 

1 

13 

62 

21 

41 

16 

121 

88.4 

15.3 

48 

40 

1 

7 

67 

21 

46 

18 

132 

62.0 

14.6 

57 

50 

0 

7 

78 

18 

61 

17 

152 

55.5 

13.8 

55 

48 

0 

7 

95 

16 

80 

18 

169 

52.2 

12.0 

73 

65 
0 

8 

106 

17 

89 
22 

201 

50.7 

11.0 

84 

76 

0 

8 

129 

18 

111 

28 

240 

49.1 

10.3 

94 

87 

0 

8 

155 

16 

139 

34 

284 

47.9 

9.9 

108 

100 

0 

7 

174 

15 

l60 

41 

323 

47. 

9. 

12 

11 

18 

1 

17 

4 

35 

44 17 15 11 19 19 18 14 1 

NOTE: In 1991, seiver was added as a platfomi. This ledasslAcation reduced 1991 growth rates for the other platforms. 

Source: DaUquest (May 1992) 
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Table 68 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

IC Layout 
Asia 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MUlions of U.S. Dollars) 
Hardware Revenue 

CPU Revenue 
Terminal Revenue 
Peripheral Revenue 

(Turnkey) 
Software Revenue 

Bundled 
Unbundled 

Service Revenue 

Total Faaory Revenue 
Increase over Prior 

Year C%) 

703 

703 

1.269 

1.269 

PRICE 

129.6 

24.4 

Dollars 

29 

24 

0 

4 

29 

19 

10 

6 

63 

863 

863 

2,103 

2.103 

1.415 

1.415 

3.430 

3.430 

2,008 

2,008 

5,236 

5,236 

2,353 

2,353 

7,204 

7,204 

DATA (Thousands of U.S. Dollars) 

148.1 

127 

) 

35 

23 

0 

12 

52 

21 

32 

14 

101 

82.9 

11.0 

31 

27 

0 

4 

58 

18 

41 

13 

103 

62.4 

12.8 

45 

39 

0 

6 

70 

16 

54 

14 

129 

55.1 

12.2 

43 

38 

0 

6 

86 

15 

71 

14 

143 

4,080 

4,080 

10,660 

10,660 

52.6 

11.0 

61 

55 

0 

7 

98 

16 

82 

19 

179 

5,440 

5.440 

14,900 

14,900 

50.5 

10.2 

72 

65 

0 

7 

119 

17 

102 

24 

215 

7,010 

7,010 

20,010 

20,010 

49.0 

9.5 

82 

75 

0 

7 

144 

16 

128 

31 

257 

8,820 

8,820 

25,620 

25,620 

47.7 

9.2 

95 

88 

0 

7 

161 

14 

147 

37 

293 

10,80 

10,80 

32,42 

32,42 

46. 

8. 

10 

10 

17 

1 

16 

4 

32 

41 61 26 11 25 20 19 14 1 

NOTE: In 1991, server was added as a platform. This redasslficadon reduced 1991 growth rates for the other platforms. 

Source. Dataquest (May 1992) 



Table 69 
;PreHminary History and Forecast 

e 
to 
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1 

R 
8. 

Application: 
Region; 
Piatform: 

-

IC Layout 
Asia 
Host 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

-Dependent 

1987 

55 

199 

242 

753 

1988 

68 

89 

305 

825 

1989 

183 

299 

471 

1,066 

1990 

190 

204 

625 

1.155 

1991 

101 

116 

677 

1,128 

CALCULATED AVERAGE SELLING PRICE DATA CThousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MUlions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

478.2 

959.6 

Dollars) 

26 

13 

10 

4 

5 

4 

1 

3 

35 

30 

216.0 

65.9 

5 

3 

1 

0 

8 

0 

8 

2 

15 

-57 

598.6 

42.2 

15 

12 

1 

2 

8 

3 

5 

4 

27 

82 

83.6 

37.7 

10 

9 
0 

1 

8 

1 

6 

3 

20 

-25 

79.2 

155.0 

8 

6 
0 

1 

3 

1 

2 

2 

13 

-38 

1992 

70 

80 

700 

1,050 

74.9 

137.0 

5 

4 

0 

1 

2 

1 

1 

1 

9 

-33 

1993 

70 

70 

700 

960 

71.8 

125.6 

5 

4 

0 

1 

2 

1 

1 

1 

8 

-4 

1994 

60 

60 

660 

840 

68.8 

114.4 

4 

3 

0 

0 

2 

1 

1 

1 

7 

-16 

1995 

40 

40 

560 

680 

65.8 

105.2 

3 

2 

0 

0 

2 

0 

1 

1 

6 

-15 

199 

4 

4 

43 

50 

63 

96 

-

NOTE: In I9?l, server TH'SS added as a platform. This redasslAcation reduced 1991 growth rates fbr the other platforms. 

Source; Dataquest (May 1992) 



Table 70 
PreUcolnary History and Forecast 

Application: 
Region: 
Platform: 

IC Layout 
Asia 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

HARDWARE SHIPMENT DATA 

@ 
•-* 

o 
1 
-g 
% 

^ 

1 I 

I 
1 1 
1 i 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

CALCULATED AVERAGE SHIING PRICE DATA (ThoMJ^ds of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

97 

97 

97 

97 

.0 

26.3 

3 

3 

0 

0 

6 
0 

6 
2 

11 

NA 

190 

190 

290 

290 

.0 

23.8 

5 
5 
0 

0 

6 
0 

6 
1 

12 

10 

270 

270 

540 

540 

.0 

21.9 

6 
6 
0 

0 

7 

0 

7 

2 

15 

30 

360 

360 

850 

850 

.0 

20.8 

8 

7 

0 

0 

10 

0 

10 

2 

19 

29 

470 

470 

1,210 

1,210 

.0 

20.2 

9 
9 
0 

0 

11 

0 

11 

3 

24 

23 

59 

59 

1,64 

1,64 

. 

19. 

1 

1 

1 

1 

2 

1 

NOTE: In 1991, Kiver ww added as a pbtfonn. This redasslflcation reduced 1991 growth rates for the other platfonns. 

Source: Dataquest (May t992} 



Tabic 71 
PreUmlnary History and Forecast 

Application; 
Region: 
Platform: 

IC layout 
Asia 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 199 

to 

I 
I 

I 

I 
a 

HARDWABE SHIPMENT DATA 

CPU Shipments 311 339 132 65 67 

Unit Shipments or Seats 311 339 132 65 67 

CPU Installed Base 318 656 770 770 701 

Installed Seats 318 656 770 770 701 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 15.1 18.3 20.1 27.2 28.1 
Hardware-Only ASP 5.0 5.0 4.4 NA .0 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 2 

CPU Revenue 2 

Terminal Revenue 0 

Peripheral Revenue 
(Turnkey) 0 

Software Revenue 4 

Bundled 1 

Unbundled 3 

Service Revenue 0 

Total Factory Revenue 6 

Inaease over Prior 
Year (%) 651 

3 

3 

0 

0 

2 

1 

1 

0 

5 

-12 

2 

2 

0 

0 

0 

0 

0 

0 

2 

2 

2 

0 

0 

0 

NA 

0 

0 

2 

2 

2 

0 

0 

0 

0 

0 

0 

2 

70 
70 

590 

590 

27.5 
.0 

50 
50 

440 

440 

27.0 

.0 

-53 -11 m 

40 

40 

340 

340 

26.7 
.0 

-19 

20 

20 

270 

270 

26.3 
.0 

2 

2 

25 

2 

2 

0 

0 

0 

0 

0 

0 

2 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

-35 -

NOTE: In 1991, »erver waj added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: tkuaquest Q^by 1992) 
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Table 72 
Prrrltmlnaty History and Forecast 

Application; 
Region: 
Platform: 

IC layout 
Rest of World 
All Platforms 

1987 

HARDWARE SraPME^^^ DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

68 

72 

l6 l 

164 

1988 

67 

70 

225 

231 

1989 

31 

35 

245 

253 

1990 

44 

47 

260 

270 

1991 

56 

59 

269 

281 

CALCULAIED AVERAGE SELUNG PRICE DATA CHiousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

60.7 

35.1 

REVENUE DATA (MUlions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year {%) 

2 

2 

0 

0 

0 

0 

0 

0 

3 

-58 

86.8 

29.4 

2 

2 

0 

0 

0 

0 

0 

1 

3 

2 

55.7 

42.7 

1 

1 

0 

0 

0 

0 

0 

0 

2 

-43 

22.7 

31.7 

1 

1 

0 

0 

0 

NA 

0 

0 

2 

8 

130.4 

26.6 

2 

1 

0 

0 

0 

0 

0 

0 

2 

5 

1992 

60 

60 

270 

290 

.0 

20.1 

1 

1 

0 

0 

0 

0 

0 

0 

2 

-15 

1993 

70 

70 

290 

300 

.0 

18.5 

1 

1 

0 

0 

0 

0 

0 

0 

2 

23 

1994 

80 

80 

320 

330 

.0 

17.2 

1 

1 

0 

0 

1 

0 

1 

0 

3 

31 

1995 

100 

100 

360 

370 

.0 

16.5 

2 

1 

0 

0 

2 

0 

2 

1 

4 

42 

199 

12 

12 

41 

42 

15. 

5 

NOTE: In 1991. sefver was added as a platform. This redasslficatlon reduced 1991 growth rates for the other pUtforms.: 

Source: Dataqueit (May 1992) 
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Table 73 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

IC Layout 
Rest of World 
Technical Workstation 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

9 

9 
82 

82 

1988 

32 

32 

112 

112 

1989 

10 

10 

114 

114 

1990 

22 

22 

118 

118 

1991 

33 

33 

126 

126 

CALCULATIED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

TXimlcey ASP 

HardwareOnly ASP 

539 
33.6 

REVE r̂UE DATA (MUIions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Fartory Revenue 

Increase over Prior 
Year (%) 

0 

0 

0 

0 

0 

0 

0 

0 

1 

-79 

77.4 

18.2 

1 

1 

0 

0 

0 

0 

0 

0 

1 

98 

40.8 

22.8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-70 

26.3 

17.0 

0 

0 

0 

0 

0 

NA 

0 

0 

1 

79 

.0 

7.9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-28 

1992 

40 

40 

130 

130 

.0 

7.2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

20 

1993 

40 

40 

150 

150 

.0 

6.6 

0 

0 

0 

0 

0 

0 

0 

0 

1 

51 

1994 

50 

50 

180 

180 

.0 

6.2 

0 

0 

0 

0 

1 

0 

1 

0 

1 

61 

1995 

60 

60 

210 

210 

.0 

6.0 

0 

0 

0 

0 

2 

0 

2 

0 

2 

75 

199 

2 

2 

5 

NOTE: In 1991. servef WM idded as a platfonn. This redasslficaUon reduced 1991 growth rates lor the other platforms. 

Source: DaUquest (filxy 1992) 



Table 74 
Preliminary History and Forecast 

e 

s 
K) ^ § 
•§ 
§ 

1 
1 
1 

f 
a 
ft 3 

1 
a 

Application; 
Region: 
Platform: 

IC Layout 
Rest of World 
'HMJt-Depeitdait 

1987 

HARDWARE SHIPMENT DtAaG* 

CPU Shipcaents 

Unit Shipments or S^^ 

CPU Installed Base 

installed Seats 

4 

8 

24 

27 

1988 

10 

13 

33 

39 

1989 

17 

21 

50 

57 

1990 

22 

24 

70 

80 

1991 

4 
7 

70 

82 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardrrare-Oniy ASP 

187.5 

452.5 

REVEIflJE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Iferminal Revenue 

Peripheral Revenue 
G^lmkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

2 

1 

0 

0 

0 

0 

0 

0 

2 

-53 

208,3 

122.6 

1 

1 

0 

0 

0 

NA 

0 

0 

2 

-16 

529.4 

57.3 

1 

1 

0 

0 

0 

NA 

0 

0 

1 

-25 

NA 

46.1 

1 

1 

0 

0 

0 

NA 

0 

0 

1 

-4 

.0 

1599 

1 

0 

0 

0 

0 

0 

0 

0 

1 

-38 

1992 

0 

0 

60 

80 

.0 

145.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-43 

1993 

0 

0 

60 

70 

.0 

133.6 

0 

0 

0 

0 

0 

0 

0 

0 

1 

9 

1994 

0 

0 

50 

60 

.0 

122.5 

0 

0 

0 

0 

0 

0 

0 

0 

1 

10 

1995 

0 

0 

40 

50 

.0 

112.2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

7 

199 

1 

3 

4 

103 

NOTE: In 1991, serrer wai added as a platlbnn. Thta fedasslflcaaon reduced 1991 growth rates for the other platfomu. 

Source: DataqueM (May 1992) 



Table 75 
Prelimlnaiy History and Forecast 

Application: 
Region: 
Platform: 

IC Layout 
Rest of "World 
Server 

1987 1988 1989 1990 J991 1992 1993 1994 1995 199 

K) 

? 

I 
I 
I 
I 
I 

HARDWAHE SHIPMENT DATA 

CPU shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19 

19 

19 

19 

CALCULATED AVERAGE SELUNG PMCE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (IVlUlions of U.S. 

Hardware Revenue 

CPU Revenue 

Temiinal Revenue 

Peripheral Revenue 
CPumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.0 

33.1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

NA 

20 

20 

40 

40 

.0 

30.1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

-3 

20 

20 

60 

60 

.0 

27.7 

1 

1 

0 

0 

0 

0 

0 

0 

1 

12 

30 

30 

80 

80 

.0 

26.3 

1 

1 

0 

0 

0 

0 

0 

0 

1 

13 

40 

40 

110 

110 

.0 

25.5 

1 

1 

0 

0 

0 

0 

0 

0 

1 

17 

4 

4 

13 

13 

25 

NOTE: In 1991i senrer was added as a platfonn. This redasslflcation reduced 1991 growth fates for the other platforms. 

Source: Dataquest (May 1992) 



Table 76 
Preliminary History and Forecast 

Application: 
Region: 
Platform; 

IC Layout 
Rest of World 
Personal Computer 

1987 19S8 1989 1990 1991 1992 1993 1994 1995 199 

@ 

to 

•2 

i 
I 

I 
I 
a s 
>fl 

I 
s 
a. 

HARDWARE SHIPMENT DATA 
CPU Shipments 55 25 4 NA 0 

Unit Shipments or Seats 55 25 4 NA 0 

CPU Installed Base 55 80 82 72 54 

Installed Seats 55 80 82 72 54 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP NA NA 25.1 NA .0 

Hardware-Only ASP 4.9 6.0 5.5 NA .0 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

0 

0 

0 

NA 

0 

NA 

0 

NA 

0 

NA 

0 

0 

0 

NA 

0 

NA 

0 

NA 

0 

-49 

0 

0 

0 

0 

0 

0 

0 

NA 

0 

-44 

NA 

NA 

0-

NA 

0 

NA 

0 

NA 

0 

-SO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

0 

0 

30 

30 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-67 

0 

0 

20 

20 

.0 

.0 

0 
0 

10 
10 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 0 

0 

0 

0 

0 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NOTE: In 1991, seiver was added as a platfotm. Thb redasslficafion reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 
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Table 77 
Pretlmlnaiy Hlstoty and Forecast 

Application; 
Region: 
Platform: 

PCB/Hybrid/MCM 
Worldwide 
All Platfonns 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

21,096 

22,947 

38,814 

45,233 

1988 

28,965 

29,964 

66,425 

73,529 

1989 

23,147 

25,228 

85,773 

94,425 

1990 

25,194 

27,205 

102,649 

112,482 

1991 

27,577 

29,717 

116,417 

127,190 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Plardware-Only ASP 

74.2 

11.2 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

(a>U Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (H) 

427 

292 

69 

66 
270 

125 

145 

110 

807 

25 

80.9 

9.6 

510 

385 

40 

85 

295 

151 

145 

126 

931 

15 

55.1 

16.4 

523 

415 

44 

63 

304 

182 

121 

135 

962 

3 

56.5 

14.9 

532 

426 

43 

63 

325 

179 

146 

162 

1,019 

6 

52.4 

13.8 

528 

409 

42 

77 

349 

171 

179 

166 

1,044 

2 

1992 

28,780 

30,700 

126,660 

137,880 

51.3 

13.4 

527 

412 

40 

75 

378 

180 

197 

183 

1,087 

4 

1993 

30,870 

32,460 

135,020 

146,240 

53.0 

13.0 

537 

432 

34 

71 

406 

175 

231 

208 

1,152 

6 

1994 

35,030 

36,180 

144,520 

155,040 

53.0 

12.5 

578 

475 

26 

76 

454 

186 

267 

240 

1,271 

10 

1995 

39,290 

40,040 

154,320 

163,440 

53.1 

12.2 

626 

525 

18 

83 

506 

200 

306 

276 

1,408 

11 

199 

43,9 

44,36 

167,39 

174,46 

52 

12 

6 

5 

5 

2 

3 

3 

1.5 

NCJTEi In 1991. seivet was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: I>ata<[uest (May 1992) 



Table 78 
Pf elimlnary History and Forecast 

6 

K) 

^ S 

i 
§ 

1 1 
1 

1 1 
§ 

§• 
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Application: 
Region: 
Platform: 

PCB /Hybrid/k 
Worldwide 

<CM 

Technical Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

3.809 

3.809 

9,257 

9.257 

1988 

6,120 

6.120 

15.032 

15.032 

1989 

10,962 

10,962 

25,140 

25,140 

1990 

12.005 

12,005 

35.454 

35,454 

1991 

12,770 

12.770 

45,377 

45,377 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Fartoiy Revenue 

Increase over Prior 
Year C%) 

93.8 

23.9 

Dollars) 

179 

138 

0 

41 

154 

88 

66 

59 

391 

41 

79.5 

20.2 

233 

177 

0 

55 

193 

111 

82 

76 

502 

28 

62.0 

15.2 

289 

241 

0 

47 

234 

160 

74 

91 

613 

22 

61.7 

15.2 

304 

259 

0 

45 

259 

156 

103 

121 

684 

12 

62.8 

13.0 

295 

232 

0 

63 

274 

142 

132 

119 

688 

1 

1992 

14,860 

14,860 

55.860 

55,860 

59.6 

11.7 

302 

241 

0 

61 

304 

150 

154 

134 

740 

8 

1993 

18.640 

18,640 

67.120 

67,120 

56.8 

10.8 

328 

270 

0 

58 

342 

154 

189 

158 

828 

12 

1994 

23,910 

23.910 

80,240 

80,240 

55.1 

10.2 

382 

318 

0 

64 

397 

170 

227 

189 

968 

17 

1995 

29.600 

29.600 

94.270 

94,270 

53.8 

10.0 

445 

374 

0 

71 

457 

189 

268 

225 

1,126 

16 

199 

35,62 

35,62 

112,6 

112,6 

52 

9 

50 

4 

7 

5 

1 

3 

2 

1,2 

NOTE: In 1991, serret WM iddnt as a platfbtin. Thb ledasslflcatlon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 199Z) 



o 
»-• 

lO 

Table 79 
PreUmlnary Histoty and Forecast 

Application: 
Region; 
Platform; 

PCB/Hybrid/MCM 
Worldwide 
Host-Dependent 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

380 

2,232 

2,174 

1988 1989 1990 1991 1992 1993 1994 1995 

879 
1,878 
2,916 

1,208 1,261 

3,289 3,272 

3,888 4,789 

701 

2,841 

5,022 

670 

2,590 

5,170 

570 

2,160 

5,130 

460 

1,610 

4,770 

330 2 
1,080 6 

4,070 3,1 

8,593 10,019 12,540 14,622 15,795 16,390 16,350 15,290 13,180 10,1 

I 
I 
n 

I 
I 
H o. 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 
Turnkey ASP 

Hardware-Only ASP 

V̂ElsfUE DATA (Millions of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue: 

Peripheral Reventtd 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Sendee Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

338.7 

1,608.3 

. Dollars) 

165 

75 

69 

21 

46 

29 

17 

43 

254 

-5 

463.2 

107.4 

154 

96 

40 

19 

46 

36 

10 

41 

240 

-5 

437.2 

111.5 

162 

106 

44 

11 

27 

20 

7 

38 

226 

-6 

178.8 

118.0 

150 

98 

43 

9 

23 

19 

4 

35 

208 

-8 

148.4 

230.3 

119 

71 

42 

6 

18 

15 

3 

28 

166 

-20 

157.6 

212.1 

112 

66 

40 

6 

16 

15 

2 

28 

156 

•6 

165.4 

195.2 

94 

55 

34 

5 

13 

12 

1 

24 

131 

-16 

151.6 

179.1 

70 

40 

26 

3 

9 

8 

1 

18 

97 

-26 

126.3 

164.5 

46 

27 

18 

2 

6 

4 

1 

12 

64 

-34 

99 

150 

-

NOTE: In 1991, setvee was added as a platform. This redasslAcaUon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (Mny 1992) 



Table 80 
Preliminary History and Forecast 
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i 
1 
s 
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n 
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Application: PCBAiyhtid/M 
Region: Woridwide 
Platform: Server 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or $eatts 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

CM 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

682 

682 

682 

682 

CALCULATED AVERAGE SSltUNG PRICE DATA (Thousands of U.S. Dollars) 

•Rimkey ASP 

Hardwar&Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

105.6 

48.3 

34 

31 

0 

4 

3 

3 

0 

10 

48 

NA 

1992 

930 

930 

1,600 

1,600 

96.4 

43.1 

42 

37 

0 

4 

4 

4 

0 

13 

58 

22 

1993 

1,430 

1,430 

2,930 

2,930 

89.7 

39.2 

59 

53 

0 

6 

5 

4 

0 

19 

82 

40 

1994 

2,070 

2,070 

4,710 

4,710 

84.2 

37.1 

79 

72 

0 

8 

5 
5 
1 

26 

111 

35 

1995 

2,700 

2,700 

6,790 

6,790 

79.4 

36.1 

100 

91 

0 

9 

6 

5 

1 

33 

140 

26 

199 

3,37 

3,37 

9,27 

9,27 

75. 

35. 

12 

11 

1 

4 

17 

2 

NOTE: In 1991, server was added as a ptatfonn. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 81 
Preliminary History and Forecast 
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Application: 
Region: 
Platform: 

PCB/Hybrid/MCM 
Worldwide 
Personal Computer 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

16,906 

16,906 

27,383 

27,383 

1988 

21,966 

21,966 

48,478 

48,478 

1989 

10,977 

10,977 

56,745 

56,745 

1990 

11,928 

11,928 

62,406 

62,406 

1991 

13,424 

13,424 

65,336 

65,336 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

•njmkey ASP 

Hardware-Only ASP 

11.0 

4.6 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaoiy Revenue 

Increase over Prior 
Year (%) 

84 

79 

0 

4 

69 

8 

62 

9 

162 

56 

10.7 

5.4 

123 

112 

0 

11 

57 

4 

53 

9 

189 

16 

12.1 

5.5 

72 

68 

0 

4 

43 

3 

41 

7 

122 

-35 

15.3 

5.4 

77 

69 

0 

8 

44 

4 

39 

7 

128 

5 

13.8 

5.2 

80 

75 

0 

4 

. 55 

10 

44 

8 

142 

11 

1992 

12,320 

12,320 

64,030 

64,030 

14.0 

5.1 

71 

67 

0 

3 

53 

12 

41 

8 

132 

-8 

1993 

10,230 

10,230 

59,840 

59,840 

13.7 

5.0 

57 

55 

0 

2 

46 

6 

41 

7 

111 

-16 

1994 

8,590 

8,590 

54,810 

54,810 

13.5 

5.0 

46 

45 

0 

2 

42 

4 

39 

7 

96 

-14 

1995 

6,660 

6,660 

49,200 

49,200 

13.3 

4.9 

35 

34 

0 

1 

38 

2 

36 

6 

78 

-18 

19 

4, 

4, 

42, 

42, 

1 

NOTE: In 1991, server -was added as a platform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 82 
PreHfntnary History and Forecast 
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Application: 
Region; 
Platfofm: 

PCB/Hybrid/MCM 
North America 
Ail Platforms 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

8,857 

9.698 

' 17,964 

21,267 

1988 

14,582 

14,776 

31,743 

34,943 

1989 

9,414 

10,189 

39,169 

42,683 

1990 

10,240 

11,206 

45,299 

49,188 

1991 

11,094 

12,097 

49,810 

54,053 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

75.5 

9.5 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

128 

88 

24 

16 

77 

22 

55 

38 

Total Fartory Revenue 244 

Increase over Prior 
Year (%) 3 

89.4 

8.3 

176 

144 

9 

22 

94 

36 

58 

43 

313 

28 

61.0 

15.0 

168 

136 

18 

14 

85 

38 

47 

48 

300 

-4 

58.4 

14.8 

180 

145 

22 

14 

98 

41 

57 

65 

342 

14 

58.4 

13.6 

172 

139 

21 

12 

96 

33 

63 

64 

332 

-3 

1992 

12,570 

13,520 

53,760 

58,320 

53.9 

13.5 

189 

154 

21 

13 

100 

37 

64 

74 

363 

9 

1993 

13,150 

13,890 

56,880 

61,560 

51.4 

13.4 

197 

165 

17 

15 

116 

42 

74 

87 

400 

10 

1994 

13,790 

14,250 

59,720 

64,110 

49.5 

13.2 

204 

176 

11 

17 

134 

48 

86 

100 

438 

10 

1995 

14,400 

14,640 

61,860 

65,620 

48.4 

13.2 

212 

188 

6 

18 

154 

52 

102 

115 

481 

10 

199 

15,06 

15,l6 

64,24 

67,12 

47 

13 

2 

1 

1 

1 

1 

5 

NOTE: In 1991, server wu added as a platfonn. This ledasslficaaon reduced 1991 growth rates for the other platforms. 

Source: DaUquest (May 1992) 
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Table 83 
Prellcnlnary History and Forecast 

Application: 
Region; 
Platform: 

PCB/Hybrid/MCM 
North America 
Technical Workstation 

1987 1988 1989 1990 1991 1992 1993 1994 1995 19 

HARDWARE SHIPMENT DATA 
CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 
Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Maiions of U.S. Dollars) 
Hardware Revenue 

CPU Revenue 
Terminal Revenub 
Peripheral Revemife: 

CTumkey) 
Software Revenue 

Bundled 
Unbundled 

Service Revenue 

Total Factory Revenue 
Increase over Prior 

Year (%) 

NOTE: In 1991. server wai added as a platform. This reclassification reduced 1991 growth rates for the other platfoims. 

Source: Dataquest (May 1992) 

1,327 

1,327 

4,068 

4,068 

PRICE 

74.4 

22.9 

Dollars 

48 

37 

0 

10 

34 

17 

18 

19 

100 

2,322 

2,322 

6,201 

6,201 

3,882 

3,882 

9,639 

9,639 

4,531 

4,531 

13,357 

13,357 

4,957 

4.957 

17,096 

17,096 

DATA (Thousands of U.S. Dollars) 

76.5 

20.3 

) 

75 

57 

0 

18 

57 

31 

26 

25 

157 

54.9 

15.4 

79 

68 

0 

11 

59 

35 

24 

31 

169 

53.6 

14.9 

87 

78 

0 

10 

76 

37 

39 

48 

211 

54.9 

12.2 

76 

69 

0 

7 

73 

29 

44 

45 

194 

6,310 

6,310 

21,710 

21,710 

52.4 

11.1 

89 

81 

0 

9 

84 

35 

49 

54 

226 

7,750 

7,750 

26,670 

26,670 

50.3 

10.2 

102 

92 

0 

10 

101 

40 

61 

65 

268 

9,280 

9,280 

31,860 

31,860 

48.8 

9.6 

114 

103 

0 

11 

120 

46 

74 

76 

311 

10,730 

10,730 

36,540 

36,540 

47.6 

9.2 

126 

114 

0 

12 

140 

49 

91 

89 

355 

12,1 

12,1 

41,9 

41,9 

4 

1 

1 

1 

1 

1 

4 

57 25 17 18 16 14 



Table 84 
Preliminary History and Forecast 

Application: 
Region: 
Ptatform; 

PCBAlybri<i/MCM 
North America 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 19 

HARDWARE SHIPMENT DATA 

e 

1 •9 a 
^m 

Q 

1 
I 

a 
§ 
hrl 

1 S" 
a 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

74 

915 

952 

4,255 

364 

557 

1,197 

4,397 

565 

1,340 

1,591 

5,105 

510 

1,475 

1,894 

5,783 

213 

1,216 

1,883 

6,127 

CALCULATED AVERAGE SEMiNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

353.5 

5,497.2 

. Dollars) 

49 
21 

24 

5 

13 

4 

8 

17 

79 

-16 

284.5 

104.7 

45 

32 

9 

4 

8 

4 

4 

13 

67 

-16 

302.0 

103.8 

63 
42 

18 

3 

6 

3 

3 

15 

84 

26 

3938 

116.4 

64 

40 

22 

3 

5 

4 

2 

15 

85 

1 

317.6 

239.1 

50 

28 

21 

2 

5 

3 

2 

11 

66 

-22 

220 

1,180 

1,890 

6,450 

303.4 

217.7 

49 

26 

21 

2 

1 

1 

1 

10 

61 

-8 

190 

920 

1,840 

6,520 

290.9 

1998 

38 

20 

17 

1 

1 

0 

0 

8 

47 

-23 

130 

590 

1,660 

6,060 

278.8 

183.2 

24 

12 

11 

1 

0 

0 

0 

5 

29 

-37 

80 

320 

1,360 

5,120 

267.0 

167.7 

13 

7 

6 

0 

0 

0 

0 

3 

16 

A6 

1 

9 
3,8 

25 

15 

NOTE: In 1991. >eiv« was added: as a platform. This redasslficatioii reduced 1991 growth rates for the other platfoniis. 

Source: Dataquest (May 1992) 



Table 85 
Pretiininary History and Forecast 

@ 

N) 

s* 
s 
! 

1 

1 1 
1 O. 

Application: 
Region; 
Platform; 

PCBAIybrid/MCM 
North America 
Server 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

337 

337 

337 

337 

CALCULATED AVERAC^ SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

HardwareOnly ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Ser\^ce Revenue 

Total Factory Revenue 

Increase over Prior 
Year m 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

79.2 

48.6 

17 

15 

0 

2 

1 

1 

0 

5 

22 

NA 

1992 

520 

520 

850 

850 

75.7 

44.2 

23 

21 

0 

2 

1 

1 

0 

7 

32 

44 

1993 

870 

870 

1,670 

1,670 

72.6 

40.6 

36 

32 

0 

3 

2 

2 

0 

12 

49 

54 

1994 

1,300 

1,300 

2,810 

2,810 

69.5 

38.6 

51 

46 

0 

5 

2 

2 

0 

17 

70 

42 

1995 

1,690 

1,690 

4,150 

4,150 

66.6 

37.4 

64 

58 

0 

6 

3 

3 

0 

21 

88 

26 

199 

1,9 

1,9 

5,6 

5,6 

63 

36 

1 

NOTE; In 1991, server was added as a platform. This redasslAcation reduced 1991 growth rates for the other platforms. 

Source: Dalaquest (May 1992) 



Table 86 
Preliminary History and Forecast 

@ 

1 « s 
^ N 
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I I c 
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*0 
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Application: 
Region: 
Platform; 

PCB/Hybrid/N ICM 
North America 
Personal Computer 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed SeaB 

7,456 

7,456 

12,944 

12,944 

1988 

11,896 

11,896 

24,345 

24,345 

1989 

4,968 

4,968 

27,939 

27,939 

1990 

5,200 

5,200 

30,048 

30,048 

1991 

5,587 

5,587 

30,494 

30,494 

CALCULATED AVERAGE SELUNG PRICE DATA CThousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Oniy ASP 

11.9 

4.1 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

31 

31 

0 

0 

30 

1 

29 

3 

64 

39 

320.0 

4.5 

55 

55 

0 

0 

29 

1 

28 

4 

89 

38 

12.9 

5.3 

26 

26 

0 

0 

19 

0 

19 

2 

47 

•46 

17.1 

5.2 

28 

27 

0 

1 

16 

0 

16 

2 

46 

-2 

14.6 

5.0 

29 

28 

0 

1 

18 

0 

18 

3 

50 

7 

1992 

5,510 

5,510 

29,310 

29,310 

14.5 

5.0 

27 

27 

0 

1 

14 

0 

14 

2 

44 

-11 

1993 

4,340 

4,340 

26,700 

26,700 

14.2 

4.9 

21 

21 

0 

0 

13 

0 

13 

2 

36 

-18 

1994 

3,080 

3,080 

23,380 

23,380 

14.0 

4.8 

15 

15 

0 

0 

12 

0 

12 

2 

29 

-20 

1995 

1,900 

1,900 

19,810 

19,810 

13.8 

4.7 

9 

9 

0 

0 

11 

0 

11 

2 

22 

-23 

199 

94 

94 

15,76 

15,76 

13 

4 

-

NOTE: In 1991, tenet ^m added as a platform. This redasslficadon reduced 1991 growth rates for the other platforms. 

Source: Dauquat (May 1992) 



Table 87 
Preliminary History and Forecast 
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Application: 
Region; 
Platform; 

PCB/Hybrid/MCM 
Europe 
All Platforms 

1987 

HARDWARE SHIPMEI^ DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

7,493 

7,867 

13,022 

14,200 

1988 

8,608 

8,812 

21,284 

22,672 

1989 

7,443 

8,185 

27,554 

29,686 

1990 

8,483 

9,081 

33,332 

36,015 

1991 

8,669 

9,315 

37,475 

40,613 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

"njrnkey ASP 

Hardware-Only ASP 

44.4 

10.4 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

PeripJieral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

120 

91 

17 

13 

113 

38 

76 

43 

276 

30 

48.2 

11.5 

153 

132 

8 

13 

95 

34 

61 

45 

293 

6 

46.8 

17.5 

160 

139 

17 

5 

94 

45 

49 

52 

306 

5 

50.0 

14.7 

162 

141 

14 

7 

98 

43 

55 

62 

322 

5 

48.6 

139 

146 

130 

13 

3 

96 

42 

54 

62 

304 

-6 

1992 

7,640 

8,180 

39,060 

42,410 

49.5 

13.4 

132 

117 

11 

3 

111 

52 

58 

65 

307 

1 

1993 

8,130 

8,600 

39,960 

43,400 

59.1 

12.7 

138 

125 

10 

3 

118 

50 

68 

73 

329 

7 

1994 

9,570 

9,910 

41,490 

44,790 

57.3 

12.1 

148 

138 

8 

3 

126 

50 

76 

81 

356 

8 

1995 

11,320 

11,510 

43,930 

46,790 

55.3 

11.9 

164 

157 

5 

2 

132 

50 

81 

91 

387 

9 

199 

14,0 

14,1 

48,9 

51,1 

53 

12 

1 

1 

1 

1 

4 

NOTE: In 1991, server was added as a platform. This reclassificaUon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 88 
Preliminary History and Forecast 
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Application; 
Region: 
Platfonn: 

PCB/Hybrid/MCM 
Europe 
Technical Workstation 

HAPIDWARE SHIPIVIENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

1,317 

1,317 

3,230 

3,230 

1988 

2,008 

2,008 

5,114 

5,114 

1989 

3,135 

3,135 

7,960 

7,960 

1990 

3,459 

3,459 

10,848 

10,848 

1991 

3,117 

3,117 

12.997 

12,997 

CALCULATED AVERAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardwar&Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

72.1 

24.1 

Dollars) 

51 

43 

0 

8 

72 

32 

39 

24 

146 

13 

65.1 

24.0 

75 

67 

0 

8 

68 

28 

39 

29 

171 

17 

60.9 

16.0 

83 

82 

0 

1 

70 

40 

30 

37 

190 

11 

54.7 

16.7 

82 

82 

0 

0 

74 

38 

36 

48 

203 

7 

62.1 

15.0 

69 

68 

0 

0 

66 

32 

34 

45 

180 

-12 

1992 

3.050 

3,050 

14,600 

14,600 

59.5 

13.6 

62 

62 

0 

0 

74 

36 

38 

47 

184 

2 

1993 

4.200 

4,200 

16,600 

16,600 

57.2 

12.5 

76 

76 

0 

0 

86 

40 

46 

56 

218 

18 

1994 

5,760 

5,760 

19,360 

19,360 

55.7 

11.7 

93 

93 

0 

0 

99 

43 

55 

66 

258 

18 

1995 

8,030 

8,030 

23,400 

23,400 

54.4 

11.3 

118 

118 

0 

0 

111 

47 

64 

78 

307 

19 

199 

11,47 

11,47 

30.55 

30,55 

53 

11 

1 

1 

1 

3 

NOTE: In 1991, seiver waj added ai a platfoim. This fedasslflcalion reduced 1991 growth rates for the other platforms. 

Source: Dauquest (May 1992) 



Table 89 
FreHmlnarY History and Forecast 
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Application: 
Region: 
Platform: 

PCB/Hybrid/MCM 
Europe 
Host-Dependent 

1987 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

62 

436 

336 

1,514 

1988 

262 

467 

588 

1,976 

1989 

368 

1,110 

924 

3,055 

1990 

350 

949 

1,214 

3,896 

1991 

178 

824 

1,322 

4,461 

CALCULATED AVHtAGE SELLING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

378.4 

1,766.4 

REVENUE DATA (Millions of U.S. Dollars) 

Hardware Revenue 

CPU Revenue 

Tercninal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 

Year (%) 

39 

20 

17 

3 

11 

4 

7 

14 

64 

47 

441.7 

110.5 

40 

29 

8 

3 

7 

4 

3 

12 

59 

-8 

376.8 

133.5 

54 

35 

17 

3 

6 

3 

2 

12 

72 

24 

388.6 

122.9 

49 

33 

14 

2 

5 

4 

1 

13 

67 

-8 

369.2 

209.3 

39 

24 

13 

2 

4 

4 

0 

10 

54 

-19 

1992 

180 

730 

1,420 

4,780 

344.2 

193.0 

37 

24 

11 

2 

7 

7 

0 

11 

56 

4 

1993 

170 

640 

1,470 

4,910 

329.8 

178.0 

33 

21 

10 

2 

7 

7 

0 

10 

50 

-10 

1994 

140 

490 

1.390 

4,690 

315.2 

164.3 

26 

16 

8 

1 

4 

4 

0 

8 

37 

-25 

1995 

100 

290 

1,190 

4,050 

301.6 

150.8 

15 

9 

5 

1 

2 

2 

0 

5 

22 

-42 

1996 

50 

130 

900 

3,060 

280.8 

139.3 

7 

4 

3 

0 

0 

0 

0 

2 

9 

-58 

C 

1 

NOTE; In 1991. Miver w u added as a pUtform. This reclassification reduced 1991 growth rates for the other platforms. 

Source: DaUquest (May 1992) 



Tabic 90 
PreUmlnaty History and Forecast 

Application: 
Region: 
Platfomi: 

PCB/Hybrid/MCM 
Europe 
Server 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 
C 
1 

0 
t - * 

to 

•9 

8 
o 

1 

I 
i 
a 

I o. 

HARDWARE SraPMENa* IMkTA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 
Hardware Revenue 

CPU Revenue 
Terminal Revenue 
Peripheral Revenue 

CTumkey) 
Software Revenue 

Bundled 
Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year m _ 

NOTE: In 1991, sefver was added as a platfomi. This reclassification reduced 1991 growth rates for the other pbtfornu. 

Source: E>aUquest (May 1992) 

NA 

NA 

NA 

NA 

UCE 

NA 

NA 

sUars 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

198 

198 

198 

198 

DATA (Thousands of U.S. Dollars) 

NA 

NA 

) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

94.0 

55.7 

11 

10 

0 

1 

0 

0 

0 

4 

15 

190 

190 

380 

380 

91.0 

50.6 

10 

9 

0 

1 

1 

1 

0 

3 

14 

230 

230 

580 

580 

87.5 

46.5 

11 

10 

0 

1 

1 

1 

0 

4 

15 

280 

280 

800 

800 

83.8 

44.2 

13 

12 

0 

1 

1 

1 

0 

5 

18 

390 

390 

1,060 

1,060 

81.2 

42.8 

17 

16 

0 

1 

1 

1 

0 

6 

24 

630 

630 

1,530 

1,530 

77.9 

42.0 

27 

25 

0 

2 

1 

1 

0 

10 

38 

NA NA NA NA NA -12 14 17 32 58 
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Table 91 
Preliminary History and Forecast 

Application: 
Region: 
Platform: 

PCB/Hybrid/MCM 
Europe 
Personal Compoter 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. Dollars) 
Hardware Revenue 

CPU Revenue 
Terminal Revenufe 
Peripheral Revenue; 

CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 
Increase over Prior 

Year (%) 

6,114 

6,114 

9.456 

9.456 

PRICE 

7.1 

4.7 

Dollars 

30 

28 

0 

2 

31 

2 

29 

5 

65 

6,337 

6,337 

15.581 

15,581 

3,940 

3.940 

18,671 

18,671 

4,673 

4,673 

21.271 

21,271 

5,176 

5,176 

22,958 

22.958 

DATA (Thousands of U.S. Dollars) 

7.9 

5.9 

) 

38 

37 

0 

1 

21 

2 

19 

4 

63 

7.2 

5.6 

23 

21 

0 

1 

18 

1 

17 

2 

43 

14.8 

5.5 

30 

26 

0 

5 

20 

1 

19 

2 

52 

13.2 

5.3 

27 

27 

0 

0 

26 

6 

20 

2 

56 

4,220 

4,220 

22,650 

22.650 

14.4 

5.2 

22 

22 

0 

0 

29 

8 

21 

3 

54 

3,530 

3,530 

21,310 

21,310 

14.3 

5.1 

18 

18 

0 

0 

25 

3 

22 

3 

46 

3,380 

3,380 

19,940 

19,940 

14.2 

5.1 

17 

17 

0 

0 

22 

2 

21 

3 

42 

2,810 

2,810 

18,290 

18,290 

14.1 

5.0 

14 

14 

0 

0 

19 

1 

18 

2 

35 

1,930 

1,930 

15,980 

15,380 

13.4 

4.9 

9 

9 

0 

0 

14 

0 

14 

2 

25 

66 -31 21 -16 -17 -28 

NOTE; In 1991, sefver •wu idded « a platform. This ledassificatlon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 
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Table 92 
Preliminary History and Forecast 

Application: 
Region: 
Platform; 

PCBAlybrid/MCM 
Asia 
All Platfonns 

HARDWARE SHIPMENt" 1B4JA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

4,380 

4.973 

7,132 

9,015 

1988 

5,482 

6,06l 

12,433 

14,883 

1989 

5.983 

6,473 

17,846 

20,726 

1990 

6,120 

6,465 

22,603 

25,654 

1991 

7,327 

7,712 

27,453 

30,552 

CALCULATED AVERAGE SELLING PRICE DATA ClTiousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVE f̂UE DATA CMilUons of US. 

Hardware Revenue 

CPU Revenue 

TennJnal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

118.9 

17.0 

Dollars) 

172 

108 

27 

37 

78 

64 

13 

29 

278 

51 

118.2 

10.6 

176 

104 

22 

49 

104 

80 

24 

37 

317 

14 

57.7 

19.5 

187 

136 

8 

43 

124 

99 
25 

34 

346 

9 

59.1 

15.3 

182 

135 

6 

41 

128 

95 

33 

33 

343 

-1 

52.3 

14.5 

202 

134 

6 

62 

155 

95 

60 

39 

396 

15 

1992 

8,060 

8,370 

31,930 

34,860 

51.2 

13.0 

197 

134 

5 

58 

164 

90 

74 

42 

403 

2 

1993 

8,920 

9,180 

35,910 

38,580 

50.8 

12.2 

191 

133 

5 

53 

169 

82 

87 

46 

406 

1 

1994 

10,800 

11,030 

40,540 

42,870 

52.5 

11.5 

211 

150 

5 

56 

191 

87 

103 

54 

456 

12 

1995 

12,460 

12,670 

45.090 

47.080 

54.2 

11.0 

233 

167 

5 

62 

213 

97 

116 

64 

510 

12 

1996 

13.390 

13,580 

49.870 

51,500 

55.0 

10.7 

239 

172 

4 

62 

229 

100 

129 

70 

538 

6 

NOTE: In 1991, jetvCT was added as a platform. This recfcuslficatlon reduced 1991 growth 

Source: Dataquest (May 1992) 

for tbi» 6iK« platfomu, 
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Table 9 3 
Prellmlnaiy History and Forecast 

Application: 
Region: 
Platform: 

PCB/Hybrid/MCM 
Asb 
Techniol Workstation 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

1,132 

1,132 

1,800 

1,800 

1988 

1,730 

1,730 

3,502 

3,502 

1989 

3,900 

3,900 

7,296 

7,296 

1990 

3,963 

3,963 

10,984 

10,984 

1991 

4,653 

4,653 

15,025 

15,025 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. DoUare) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (MiUlo^ of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

143.1 

25.3 

Dollars) 

79 

57 

0 

22 

47 

39 

9 

16 

143 

194 

97.8 

14.5 

81 

53 

0 

29 

68 

51 

17 

21 

170 

20 

65.8 

12.8 

125 

90 

0 

35 

104 

85 

19 

22 

252 

48 

70.1 

13.2 

133 

98 

0 

35 

109 

81 

28 

25 

267 

6 

65.7 

12.5 

149 

94 

0 

55 

135 

81 

53 

29 

313 

17 

1992 

5,420 

5,420 

19,270 

19,270 

62.6 

11.4 

149 

96 

0 

53 

146 

79 

67 

33 

328 

5 

1993 

6,560 

6,560 

23,500 

23,500 

60.1 

10.5 

149 

100 

0 

48 

154 

73 

81 

36 

339 

3 

1994 

8,670 

8,670 

28,530 

28,530 

58.3 

9.9 

172 

120 

0 

52 

178 

81 

97 

45 

395 

17 

1995 

10,540 

10,540 

33,630 

33,630 

56.8 

9.5 

196 

138 

0 

58 

202 

92 

111 

55 

453 

15 

1996 

11,630 

11,630 

39,150 

39,150 

55.6 

9.2 

205 

145 

0 

60 

219 

95 

124 

61 

486 

7 

NOTE: In 1991, server was added as a platform. This reclassiAcation reduced 1991 growth rates for the other platforms. 

Source: DaUquest (May 1992) 



Table 94 
PfeUmloary History and Forecast 

Application: 
Region: 
Platform; 

PCBAlybrid/MCM 
Asia 
Host-Dependent 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

6 
k-* 

IS) 

•i 

g 

S 

I 
a 
§ 

o. 

HARDWAHE SHIPMENTC P J i ^ 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

242 

835 

850 

2.733 

237 

816 

1,081 

3,530 

250 

741 

1.301 

4,182 

374 

719 

1,586 

4,638 

294 
679 

1,717 

4,816 

CALCULATED AVERAGE SEIXING PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

323.7 

791.7 

Dollars) 

72 

32 

27 

13 

22 

21 

2 

11 

105 

-12 

533.8 

101.1 

67 
33 
22 

12 

30 

28 

2 

15 

111 

6 

536.9 

87.9 

40 

26 

8 

6 
14 

13 

1 

10 

64 

-43 

120.7 

98.9 

32 

22 

6 

4 
12 

11 

1 

6 

50 

>21 

96.1 

249.0 

25 

17 

6 

2 

9 
8 

1 

6 
40 

-20 

250 

560 

1,760 

4,700 

90.3 

218.7 

21 

14 

5 

2 

7 

6 
1 

5 

34 

-15 

190 

450 

1,720 

4,380 

86.6 

201.1 

18 

11 

5 

1 

5 

4 

1 

5 

28 

-19 

160 

390 

1,610 

3,940 

83.0 

184.7 

16 

10 

5 

1 

4 

3 

1 

4 

24 

-13 

140 

340 

1,420 

3.410 

79.6 

169.5 

14 

8 

5 

1 

3 
2 

1 

4 

21 

-13 

120 

310 

1,160 

2,790 

76.2 

156.3 

12 

7 

4 

1 

3 

2 

1 

3 
19 

-10 

NOTE: In 1991, iervei WM added as a platform. This reclasslflcaUon reduced 1991 growth rates for the odier platforms. 

Sourcer Dataquest (May 1992} 



Table 95 
Preliminary History and Forecast 

e 

s-
c •i • 

o 

1 
s. 

1 
1 
1 
3 
1 
H 
a 

Application: 
Region; 

Platform; 

PCB/Hybrid/MCM 
Asia 
Server 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

130 

130 

130 

130 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollais) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

130.7 

33.2 

6 

5 

0 

1 

2 

2 

0 

1 

9 

NA 

1992 

180 

180 

310 

310 

124.9 

30.4 

7 

6 

0 

1 

2 

2 

0 

2 

11 

21 

1993 

280 

280 

570 

570 

1197 

27.9 

9 

8 

0 

1 

2 

2 

0 

2 

14 

30 

-̂

1994 

400 

400 

910 

910 

115.0 

26.5 

12 

11 

0 

1 

3 
2 

1 

3 

18 

28 

1995 

490 

490 

1,280 

1,280 

110.2 

25.7 

14 

13 

0 

2 

3 

2 

1 

4 

21 

17 

1996 

560 

560 

1,670 

1,670 

105.8 

25.3 

16 

14 

0 

2 

3 
2 

1 

5 
23 

10 

C 

JtPTE: In 1991, server was addeiitt a platform. This leclassificatlon reduced 1991 growth rates for the other platforms. 

Source: DaUquest (May 1992) 



Table 96 
PrcUtnlnary B S M ^ mitldi Forecast 

Application; 
Region; 
Platform: 

PCBAJybrid/MCM 
Asia 
Personal Computer 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

® 

to 

I 

I 
a 

I 

§• 
3 
•O 
3 
a 
a 

HARDWARE SHIPMENT DATA 

CPV ShifMnents 

Unit Shipments or Seats 

CPU Installed Base 

Installed Seats 

3.006 

3,006 

4,482 

4,482 

3,515 

3,515 

7,851 

7,851 

1,832 1,783 2,250 2,210 1,890 

1,832 1,783 2,250 2,210 1,890 

9,249 10,032 10,582 10,580 10,130 

9,249 10,032 10,582 10,580 10,130 

CALCULATED AVERAGE WM'fG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 18.6 12.0 15.2 15.5 14.1 

Hardware-Only ASP 6.1 7.9 6.2 5.4 5.3 

REVENUE DATA CMillifflW of U.S. Dollars) 

Hardware Revenue 21 

CPU Revenue 19 

Terminal Revenue 0 

Peripheral Revenue 
(Turnkey) 2 

Software Revenue 8 

Bundled 5 

Unbundled 3 

Strvice Revenue 1 

Total Factory Revenue 30 

Increase over Prior 
Year (%) 82 

28 

18 

0 

9 

6 

1 

5 

1 

35 

16 

22 

19 
0 

2 

6 
2 

4 

2 

30 

-16 

17 

15 

0 

2 

7 

3 

4 

2 

27 

-10 

21 

18 

0 

3 

9 

4 

5 

3 

33 

25 

13.7 

5.3 

19 

17 

0 

2 

8 

3 

5 

3 

30 

-10 

13.5 

5.2 

15 

14 

0 

2 

8 

3 

5 

2 

25 

-16 

1,580 

1,580 

9,490 

9,490 

13.3 

5.1 

12 

10 

0 

1 

6 

2 

4 

2 

20 

-22 

1,290 

1,290 

8,760 

8,760 

13.1 

5.0 

8 

8 

0 

1 

5 

1 

4 

1 

14 

-26 

1,090 

1,090 

7,890 

7,890 

12.8 

4.9 

6 

6 

0 

0 

3 

0 

3 

1 

10 

-28 

NOTE: In 1991, senrer was added u a pladbrm. This redassiflcadon reduced 1991 growth rates for the other platforms, 

Source: Dataquest (May 1992) 



Table 97 
Preliminary History and Forecast 

o 

i 
1 , 
o 

1 
I 
i 
1 
1 
1 
1 

AppUc^cm: 
Region: 
Platform: 

PCBAlybrid/MCM 
Rest of World 
AU Platforms 

HARDWARE SHffMENT DATA 

CPU Shipments 

Unit Shipments or Seats 

CPU Installed Base 

1987 

367 

409 

696 

1988 

293 

315 

965 

1989 

307 

380 

1,205 

1990 

352 

453 

1,415 

1991 

487 

594 

1,679 
Installed Seats 751 1,031 1,330 1,626 1,972 

CALCULATED AVERAGfi SSajNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVE n̂JE DATA (Milliom of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Reveniies 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

33.1 

19.0 

Dollars) 

7 

5 

2 

0 

2 

1 

1 

1 

10 

-34 

74.0 

15.8 

6 

5 

1 

0 

2 

1 

1 

1 

9 

-7 

88,5 

19.6 

7 

5 

2 

0 

1 

1 

1 

1 

10 

7 

75.5 

19.6 

8 

5 

2 

0 

2 

1 

1 

2 

11 

15 

62.0 

15.4 

8 

6 

2 

0 

2 

1 

1 

2 

12 

6 

1992 

520 

630 

1,920 

2,290 

90.6 

16.1 

9 

7 

2 

0 

2 

1 

1 

2 

14 

14 

1993 

670 

790 

2,270 

2,710 

90.9 

15.5 

12 

9 

2 

1 

3 

1 

2 

3 

17 

28 

1994 

870 

980 

2,770 

3,260 

83.6 

14.6 

14 

11 

2 

1 

3 

1 

2 

4 

21 

19 

1995 

1,120 

1,220 

3,440 

3,940 

73.0 

13.6 

17 

14 

2 

1 

7 

1 

6 

6 

30 

46 

1996 

1,410 

1,450 

4,330 

4,730 

64.7 

11.4 

18 

16 

0 

1 

9 

2 

8 

7 

35 

16 

NOTE: In 1991, serv« WM added as a platforai. This tedassUication reduced 1991 growth rates for the other platfoims. 

Soutce. Dataquest (May 1992) 
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Table 98 
PreUminary History and Forecast 

Application: 
Region: 
Platform; 

PCBAlybrid/MCM 
Rest of World 
Technical Workstation 

1987 

HARDWARE SHIPMiSfEf DATA 

CPU Shipments 

Unit Shipments of Seits 

CPU Installed Base 

Installed Seats 

33 

33 

159 

159 

1988 

60 

60 

214 

214 

1989 

45 

45 

245 

245 

1990 

52 

52 

265 

265 

1991 

43 

43 

260 

260 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

47.3 

37.2 

REVENUE DATA CMillioiSa of US. Dollars) 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Faaory Revenue 

Increase over Prior 
Year (%) 

1 

1 

0 

0 

1 

0 

0 

0 

2 

-55 

499 

19.6 

2 

1 

0 

0 

1 

0 

0 

1 

3 

42 

44.5 

23.1 

1 

1 

0 

0 

0 

0 

0 

1 

2 

-25 

44.2 

20.6 

1 

1 

0 

0 

1 

0 

0 

1 

2 

11 

45.8 

15.3 

1 

1 

0 

0 

0 

0 

0 

0 

2 

-34 

1992 

80 

80 

280 

280 

43.7 

13.9 

1 

1 

0 

0 

1 

0 

0 

1 

2 

55 

1993 

130 

130 

350 

350 

41.9 

12.8 

2 

2 

0 

0 

1 

0 

1 

1 

4 

52 

1994 

200 

200 

490 

490 

40.7 

12.0 

3 

2 

0 

0 

0 

0 

0 

1 

4 

14 

1995 

290 

290 

700 

700 

39.7 

11.6 

4 

3 

0 

0 

4 

1 

3 

3 

11 

147 

1996 

410 

410 

1,020 

1,020 

38.8 

11.2 

5 

5 

0 

1 

4 

1 

3 

4 

13 

23 

NOTE: In 1991, jerver was added as a platform. This reclassification reduced 1991 growth rates for the other platfbnns. 

Source: Dataquest (May 199?) 



Table 99 
PrcUmlnary History and Forecast 

Application; 
Region: 
Platform; 

PCB/Hybr!<i/MCM 
Rest of World 
Host-Dependent 

I I I 

I 
I 
I 

p. 

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

HARDWARE SHIPMENT DATA 

CPU Shipments 3 16 25 27 15 20 20 20 20 10 

Q Unit Shipments or Seats 45 38 99 128 122 130 140 140 120 40 

I CPU Installed Base 36 50 72 94 100 100 110 110 100 80 

o Installed Seats 91 l l6 198 305 392 470 550 600 600 480 

CALCULATED AVERAGE SELUNG PRICE DATA CThousands of U.S. Dollars) 

Turnkey ASP 590.9 771.2 743-9 486.8 352.7 

Hardware-Only ASP 2,155.4 145.9 156.8 170.7 289.7 

REVENUE DATA (MilliOJM of U.S. Dollars) 

Hardware Revenue 5 

CPU Revenue 3 

Terminal Revenue 2 

Peripheral Revenue 
(Turnkey) 0 

Software Revenue 0 
Bundled 0 

Unbundled 0 
Service Revenue 0 

Total Factory Revenue 5 

Increase over Prior 
Year (%) -38 

3 
2 
1 

0 

0 
0 

0 

1 
4 

-28 

5 
3 
2 

0 

0 

0 

0 

1 
6 

52 

5 
3 
2 

0 

0 

0 

NA 
1 
6 

4 

2 

2 

0 

0 

0 

0 

1 

6 

-13 

336.9 
263.7 

4 

2 

2 

0 

0 

0 

0 

1 

6 

323.1 
242.1 

5 
2 
2 

0 

0 

0 

0 

1 

6 

12 

309.6 

221.9 

5 
2 
2 

0 

1 

1 
0 
1 

7 

296.5 
203.2 

4 

2 

2 

0 

1 

1 

0 

1 

6 

-10 

284.7 
187.0 

2 

1 

0 

0 

1 

1 

0 

1 

3 

-53 

NOTE: In 1991, server wa» added as a platform. This redassification reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 



Table 100 
Preliminary History and Forecast 

© 

1 

1 
8 

S 
8 1 
a 
I 

1 
-3 
1 c 
a 
§ 
hn 

1 
s 
a 

Application: 
Region: 

Platform: 

PCB/Hybrid/MCM 
Rest of World 
Server 

HARDWARE SHIP]M3g^ BATA 

CPU Shipments 

Unit Shipments or S&S/^. 

CPU Installed Base 

Installed Seats 

1987 

NA 

NA 

NA 

NA 

1988 

NA 

NA 

NA 

NA 

1989 

NA 

NA 

NA 

NA 

1990 

NA 

NA 

NA 

NA 

1991 

17 

17 

17 

17 

CALCULATED AVERAGE SELUNG PRICE DATA (Thousands of U.S. Dollars) 

Turnkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
(Turnkey) 

Software Revenue 

Bundled 

Unbundled 

:;$ervice Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

NA 

NA 

Dollars) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

101.7 

49.1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

NA 

1992 

30 

30 

50 

50 

97.1 

44.7 

2 

1 

0 

0 

0 

0 

0 

0 

2 

79 

1993 

60 

60 

100 

100 

93.2 

41.0 

2 

2 

0 

0 

0 

0 

0 

1 

3 

55 

1994 

90 

90 

180 

180 

89.3 

39.0 

4 

3 

0 

0 

0 

0 

0 

1 

5 

52 

1995 

130 

130 

300 

300 

85.5 

37.8 

5 

5 

0 

1 

0 

0 

0 

2 

7 

46 

1996 

190 

190 

450 

450 

82.1 

37.1 

7 

6 

0 

1 

0 

0 

0 

2 

10 

39 

NOTE; In 1991. server was added as a platform. This redassiflcatlon reduced 1991 growth rates for the other platforms. 

Source: Dauquest (May 1992) 



Table 101 
PreUminary History and Forecast 

to 

s* 

I 
I 

I 

I 

Application: 
Region: 
Platfonn: 

PCB/Hybrid/MCM 
Rest of World 
Personal Computer 

HARDWARE SHIPMENT DATA 

CPU Shipments 

Urvit Shipments or Seats 

CPU Installed Base 

Installed Seats 

1987 

330 

330 

501 

501 

1988 

217 

217 

701 

701 

1989 

237 

237 

887 

887 

1990 

273 

273 

1,056 

1,056 

1991 

412 

412 

1.303 

1,303 

CALCULATED AVERAGE SELUNG PRICE DATA Clliousands of U.S. Dollars) 

Tbmkey ASP 

Hardware-Only ASP 

REVENUE DATA (Millions of U.S. 

Hardware Revenue 

CPU Revenue 

Terminal Revenue 

Peripheral Revenue 
CTumkey) 

Software Revenue 

Bundled 

Unbundled 

Service Revenue 

Total Factory Revenue 

Increase over Prior 
Year (%) 

3.3 

4.7 

Dollars) 

1 

1 

0 

0 

1 

0 

1 

0 

2 

46 

14.6 

6.3 

1 

1 

0 

NA 

1 

NA 

1 

0 

2 

-3 

19.8 

5.4 

1 

1 

0 

0 

0 

0 

0 

0 

2 

-27 

18.0 

5.4 

2 

1 

0 

0 

1 

0 

1 

0 

2 

42 

11.8 

5.4 

2 

2 

0 

0 

1 

0 

1 

0 

4 

50 

1992 

390 

390 

1,480 

1,480 

11.7 

5.3 

2 

2 

0 

0 

1 

0 

1 

0 

3 

-10 

1993 

470 

470 

1,700 

1,700 

11.5 

5.3 

2 

2 

0 

0 

1 

0 

1 

0 

4 

23 

1994 

560 

560 

1,990 

1,990 

11.3 

5.2 

3 

3 

0 

0 

2 

0 

2 

0 

5 

27 

1995 

670 

670 

2,340 

2,340 

11.2 

5.1 

3 

3 

0 

0 

3 

0 

3 

0 

7 

32 

1996 

800 

800 

2,780 

2,780 

10.9 

5.0 

4 

4 

0 

0 

5 

0 

5 

1 

9 

39 

C 

1 

NOTE: In 1991, server WW added as a platform. This redasslflcaaon reduced 1991 growth rates for the other platforms. 

Source: Dataquest (May 1992) 
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EDA Applications Preliminary 
Market Share 

Introduction 
CAD/CAM/CAE systems have dramatically 
changed the methods by which designers and 
production managers originate and implement 
products. CAD and CAE systems allow design
ers to create, draft, analyze, test, and manipu
late products on a screen in two and three 
dimensions. As CAD/CAM/CAE systems continue 

Figure 1 
CAD/CAM/CAE Market Database 

to decrease in cost, they become more avail
able and cost justifiable to new visers. 

In order to provide a comprehensive view of 
the CAD/CAM/CAE industry, Dataquest's 
CAD/CAM/CAE group maintains a large data
base of industry information. The type of 
information contained in the database is 
depicted in Figure 1. 

Applications 

Source: Dataquest (February 1992) 
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This document contains Dataquesfs detailed 
market share information on the 
CAD/CAM/CAE industry. Following is a 
description of the information reported in the 
Market Share book for each segment: 

• Source—^All companies in database; overview 
of industry 

• Mechanical Applications—All companies in 
database with mechanical revenue 

• AEC and GIS Applications—All companies in 
database with AEC or GIS revenue 

• Electronic Design Automation Applications— 
All companies in database with EDA (elec
tronic CAE, IC layout, PCB/hybrid/MCM) 
revenue 

• Europe—All Europe-based companies and all 
other companies with more than $1 million 
in European revenue 

• Asia—All Asia-based companies and all 
other companies with more than $1 million 
in Asian revenue 

• Personal CAD and Distribution Charmels—All 
companies in database with personal com
puter revenue 

More detailed data on this market may be 
requested through our client inquiry service. 

Segmentation 
For complete information on Dataquesfs high-
technology market segmentation scheme, 
please refer to the Dataquest High-Technology 
Guide—Segmentation and Glossary. 

Dataquest defines CAD/CAM/CAE as systems 
used in the mechanical; architecture, engineer
ing, and construction (AEC); GIS/mapping; and 
electronic design automation (EDA) application 
areas. The CAD/CAM/CAE market is defined 
according to the following segmentation 
scheme: 

• CAD/CAM/CAE 

- Mechanical 

- AEC (Architecture, Engineering, and 
Construction) 

- GIS/Mapping (Geographic Information 
Systems) 

- EDA (Electronic Design Automation) 

. Electronic CAE 

. IC Layout 

. PCB/Hybrid/MCM 

In addition, more detailed information by 
subapplication is available and usually pub
lished in Dataquest Perspectives. 

For a listing of possible subapplication categor
ies, see the Dataquest High-Technology 
Guide—Segmentation and Glossary. 

Definitions 
This section lists the definitions that are 
specific to this document. Complete ddinitions 
for all terms can be found in the Dataquest 
High-Technology Guide—Segmentation and 
Glossary. 

Application definitions are as follows: 

• Mechanical—Mechanical CAD/CAM refers to 
computer-aided tools used to design, ana
lyze, document, and manufacture discrete 
parts, components, and assemblies. 

• Architecture, Engineering, and Construction 
(AEC)—This segment covers the use of 
computer-aided tools by architects, contrac
tors, plant engineers, civil engineers, and 
other people associated with these dis
ciplines to aid in designing and managing 
buildings, industrial plants, ships, and other 
Vfpes of nondiscrete entities. 

• Geographic Information Systems 
(GIS)/Mapping—This is a computer-based 
technology, composed of hardware, soft
ware, and data used to capture, edit, dis
play, and analyze spatial (tagged by loca
tion) information. 

• Electronic Design Automation (EDA)—^This 
segment covers computer-based tools that 
axe used to automate the process of design
ing an electronic product including printed 
circuit boards, ICs, and systems. EDA 
includes ECAE, IC Layout, and 
PCB/Hybrid/MCM, as follows: 

- Electronic Computer-Aided Engineering 
(CAE)—^These are computer-aided tools 

©1992 Dataquest Incorporated February—Reproduction Prohibited 
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used in the engineering or design phase 
of electronic products (as opposed to the 
physical layout phase of the produa). 
Ejiamples of Electronic CAE applications 
are schematic capture and simulation. 

- IC Layout—This is a software application 
tool diat is used to create and validate 
the physical implementation of an inte
grated circuit (JC). The IC layout category 
comprises polygon editors, symbolic 
editors, placement and routing (gate 
array, cell, and block), design verification 
tools O^RC/ERC/logic-to-layout), compilers, 
and module development tools. 

- Printed Circuit Board 
(PCB)/Hybrid/Multichip Module (MCM)— 
This segment covers products that are 
used to create the placement and routing 
of the traces and components laid out on 
a printed circuit board. Also, included in 
this category are thermal analysis tools. 

Regional definitions are as follows: 

• North America—Includes United States and 
Canada 

• Europe—^Includes the United Kingdom, Scan
dinavia, Benelux, France, Germany, Italy, 
Spain, and Rest of Europe 

• Asia—Includes Japan, Singapore, Taiwan, 
Korea, China, and Hong Kong 

• Rest of World—All other countries including 
Australia, New Zealand, Oceania, Africa, 
Central America, South America, and the 
Middle East 

Platform definitions are as follows: 

• Technical Workstation—This is a single-user 
computer that is distinguished from a per
sonal computer by its features and by the 
user's potential range of expansion on the 
platform. Features include a virtual, multi
tasking operating system (UNIX, VMS, 
DOMAIN); the computer is designed by 
manufacturer to run high-performance 
graphic applications in a multiuser/multitask
ing environment. 

• Host-Dependent—This is a shared logic sys
tem in which the external workstations' 
functions are dependent on a host 
computer. 

• Server—^A server is a computer that trans-
parendy provides its resources for use by 
other computer systems. It is a system on a 
network that provides specific ftinclionaiity 
to other computer systems; the clients. 
Functions include file storage, database 
access, compute capability, and others. Data-
quest tracks the following major categories 
of servers used for CAD/CAM/CAE and GIS 
applications: 

- Compute Servers—^These systems provide 
capabilities for solving numerical problems 
(for example, simulations, statistical calcu
lations, and simultaneous partial differen
tial equations). System features usually 
include high-speed computational capabili
ties (for example, vector and parallel 
processing) and large memories. 

- Print Servers—These systems provide 
access to printers, specialized printing 
applications software, and print spooling 
resources to a network. 

- File Servers—These systems provide mass 
storage capability to clients on a network. 
Services can range from temporary stor
age of working files to long-term backup 
and archive systems. 

- Database Servers—These systems manage 
databases as a shared resource to a net
work, These servers handle such func
tions as physical data storage, data securi
ty, and high-level queries and can access 
stored information at the record level, 

• Personal Computer—This is defined as a 
single-user computer that is distinguished 
from a technical workstation by its features 
and by the user's potential range of expan
sion on the platform. Features found in 
technical workstations (such as a virtual 
operating system, networking, htgh-f>erfor-
mance graphics, multiuser/multitasking capa
bility) are optional rather than integrated by 
the manufacturer. 

Revenue/shipments/ASP definitions are as 
foUows: 

• Total factory revenue is defined as the 
amount of money received by a manufec-
turer for its goods measured in U.S. dollars. 
Total fartory revenue does not include reve
nue that a company may receive from 
products that are sold to another company 
for resale (OEM revenue). 
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• Unit shipment is defined as the number of 
products delivered (that is, seats). 

• Software revenue is revenue derived from 
the sale of bundled (part of a turnkey sys
tem) and unbundled software. 

• Service revenue is defined as revenue de
rived fi-om the service and support of 
CAD/CAM/CAE or GIS systems. Service reve
nue can be calculated in the tables by sub
tracting hardware and software revenue 
from total revenue. 

Market Share Methodology 
Dataquest uses both primary and secondary 
sources to produce our market share data. In 
the fourth quarter of each year, we survey ail 
major participants in each industry. Each ven
dor is offered the opportunity to self-report 
the information required. Although there Is a 
primary contact for each company, large com
panies are surveyed across product lines and 
across geographic regions. Thus, there is a 
corresponding increase in the number of con
tacts at large companies, (Dataquest maintains 
a large contact database on all sources of 
information). Examples of the job titles of 
people contacted for information are the 
following: 

• President and CEO 

• Vice President and General Manager 

• Vice President of Marketing 

• Vice President, Strategic Product Planning 

• Director of Strategic Planning 

• Director of Marketing 

• Director of Market Development 

• Manager, CAD/CAM/CAE Marketing Programs 

• Market Research Analyst 

"We resurvey select companies during the sec
ond quarter of the following year to verify 
final annual results and then publish final mar
ket share information based on this updated 
information. Our annual delivery schedule is 
as follows: 

• First Quarter (January 31)—^Preliminary mar
ket data are available. All tables will be 
published and distributed to clients. Histori
cal database is opened for changes for a 
six-month period. 

• Second Quarter (March 31)—^We provide 
complete preliminary forecast tables, includ
ing a new five-year forecast period. 

• Third Quarter 0uly 1)—^We send complete, 
final updated market share tables based on 
additional data collection and analysis over 
the previous six months, as well as com
pany history tables. At this point, the mar
ket share database is frozen and will not be 
changed until the end of the year. For the 
next six months, supplementary market data 
will be based on these final market data. 

• Fourth Quarter (October 1)—We provide 
complete final forecast tables, taking into 
consideration changes in the market during 
the previous six months. 

T h e Audit FlY>cess 

Data supplied by vendors are evaluated against 
information drawn fi'om many sources, includ
ing the following: 

• Revenue published by major industry 
participants 

• Estimates made by knowledgeable and reli
able industry spokespersons 

• Government data or trade association data 

• Published product literature and price lists 

• Interviews with knowledgeable manufac
turers, distributors, and users 

• Relevant economic data 

• Information and data from online data 
banks 

• Articles in both the general and trade press 

• Annual reports, SEC documents, credit 
reports 

• Company publications and press releases 

• Reports from financial analysts 

• User studies 

• Reseller and supplier reports and reports 
from a vendor's competitors 

In addition, Dataquest sums vendor revenue 
across other industries covered by Dataquest 
to make sure that revenue is not credited 
twice and checks with multiple sources at one 
company to cross-check data on that company. 
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Dataquest analysts have many years of 
experience in how to apply the above tools to 
get the most accurate information possible on 
a particular company (such as what to use 
when and what industry averages are). We 
believe that the estimates presented here are 
the most accurate and meaningful generally 
available today. It is the CAD/CAM/CAE 
group's policy to continually update our mar
ket information for any year, based on any 
new data received, in order to arrive at the 
most accurate market representation possible. 

Dataquest's CAD/CAM/CAE market numbers are 
often higher than those reported by other 
sources. We survey worldwide, which involves 
more vendors, h i ^ e r total market revenue, 
lower market share per vendor, and a more 
accurate market picture—^particularly useful 
when comparing regions or applications. 

Notes on Market Share 
For the 1991 market share cyde, Dataquest's 
CAD/CAM/CAE group added server as a plat
form. The platform categories now include 

technical workstation, host-dependent, server, 
and personal computer. Revenue formerly clas
sified in technical workstations, host-dependent, 
or personal computer may now be more 
accurately classified, where appropriate, in the 
server category. However, because of this 
reclassification, data and growth rates for the 
other platform areas were affeaed. 

Finally, please note that despite the care taken 
in gathering and analyzing tfie available data 
and in attempting to categorize those data in a 
meaningful way, careful attention must be paid 
to the definitions and assumptions used herein 
when interpreting the estimates presented in 
this document. Various companies, government 
agencies, and trade associations may use 
slightly different definitions of product categor
ies and regional groupings, or they may 
include different companies in their summaries. 
These differences should be kept in mind 
when making comparisons between these data 
and those provided by others. 
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Table 1 

® 

! 

S-

1 

I 
I 
5 a 

Application: 
Platform; 
Region: 
Units: 

Company 

Mentor Gnfrî fiî  
Sun 

Cadence 

Digital 

Valid 

Hewlett-PadtartJt; 

Intergraph 

Compaq 

Zuken 

IBM 

Racal-Redac 

NEC 

Fujitsu 
Computerviskm 

ElectrcHilc Design Autoo^^Qp 
All Platforms 
Worldwide 
Millions of U.S. Dollars/Actual tftiKB 

Synopsys 

Siemens Nixdorf ! # (gpRiWII 

Uchida Yoko 

Wacom 

Viewlogic Systems 

Scientific Calc. 

COMPASS Design Automation-VlSI 

Sharp System Products—NO OEM 

Seiko Instruments—NO OEM 

Zycad 

Total 
Factory 

Revenue 

402.5 

363.7 

233.6 

227.8 

152.1 

151.3 
133.8 

119.8 

103.9 

90.3 
85.0 

78.5 
73.2 

57.9 

41.9 
40.2 
36.8 

36.6 

36.5 

32.3 
31.8 

31.2 

30.9 
30.0 

Hardware 
Revenue 

115.7 
316.4 

.0 

158.5 

5.3 
124.4 

37.6 
119.8 

41.6 

67.4 

3.5 
53.0 

48.7 

20.9 
.0 

19.7 

34.9 

7.3 
.0 

3.7 
3.2 

16.2 

13.3 

23.7 

Software 
Revenue 

169.1 
.0 

195.2 

5.4 

109.6 
.0 

44.7 
.0 

62.3 
11.2 

67.6 

19.3 
17.2 

15.4 

31.4 
14.1 

1.8 

25.5 
30.7 

19.1 
28.1 

15.0 

14.1 

.0 

Hardware 
Units 

Shipped 

3.911 
22,022 

0 

1,533 
625 

13.666 

1,079 
20,491 

606 

10,879 
346 

4,937 

1,636 

595 
0 

549 

584 

603 
0 

123 
66 

186 

197 

230 

Total 
Factory 

Scveoue 

12.2% 

11.0% 

7.1% 

6.9% 
4.6% 

4.6% 
4.0% 

3.6% 

3.1% 
2.7% 
2.6% 

2.4% 

2.2% 

1.8% 

1.3% 
1.2% 
1.1% 

1.1% 

1.1% 

1.0% 

1.0% 

.9% 

.9% 

.9% 

Mar 

Hardw 
Reven 

7 

21 

10 

8 

2 
8 
2 

4 

3 

3 
1 

1 
2 

1 

1 



EDA Applications Preliminary Market Share 
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Table 1 (CoodnuedO 
1991 Preliminary CAD/CAM/CAE Market Share 

Applicatioa-
Platfomi: 
Region: 
Units: 

Electronic D e s ^ Automation 
Al] Platforms 
Worldwide 
Millions of U ^ Dollars/Actoal Units 

e 
t-* 

Mar 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardvra 

Reve 

1 
o-

I 

i 
i 

PADS Softwji* 
Microsim 

Genrad ' 

Ascent Logic ©Mp. 

Ziegler 

Vantage Analysis Systetps 
Everex Systems 

JWeta-Software 

Test Systems Strategies 

Sophia Systems 
Cascade Design Automation 

BETRONEX 

i-Logix 

Sony 

Tokyo Electron—NO OEM 

AnaCAD 

Quad Design Technology 

Contec Microelectronics 

Sagantec 

Pacific Numerics 

Ontos 

Dell Computer 
Kloeckner-Moeller 

Compact Software 

8.7 

8.5 

7.7 

7,5 

7.3 

7.0 

7.0 

6.8 

6.2 

6.0 

5.5 

5.5 

5.5 

5.2 

4.7 

4.5 

4.3 

4.0 

4.0 

4.0 

3.8 

3.8 

3.7 

3.6 

.0 

.0 

1.5 

.0 

.0 

.0 

7.0 

.0 

.0 

1.5 

.0 

.5 

.0 
4.6 

1.6 

.0 

.0 

.0 

.0 

.0 

.0 

3.8 

.9 

.0 

7.4 

8.0 

5.1 

6.0 

7.3 

6,0 

.0 

5.9 

5.4 

3.9 

3.9 

5.1 

5.5 

.0 

2.3 

4.5 

4.0 

3.6 

3.6 

4,0 

3.8 

,0 

2,6 

2.9 

0 
0 

77 
0 

0 
0 

2,070 
0 

0 

85 
0 

86 

0 

304 

17 
0 

0 

0 

0 

0 

0 

977 
130 

0 

3% 

2% 

2% 

2% 

2% 

2% 

2% 

m 
2% 

2% 

2% 

2% 

2% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 



Table 1 (Ctrndaned) 
1991 PrcUffilnary CAD/CAM/CAE Market Share 

Application: 
Platfomi: 
Regjon; 
Units: 

Electronic Design Automation 
All Platforms 
Worldwide 
Millions of ^ .S . Dollars/Actual Units 

e 
H* 

I 
S-

Ma 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hard 

Rev 

I 
i 

Scientific & Engineering SW 
EPIC Design Technology 

Century Research Center 

Integrated Silicon Systems 

Quantic Laboratories 

Research Machines 
Accel Technologies 

ALS Design 

ALDEC 

Infinite Graphics 

Motorola 
Visionics 

debls Systemhaus 

CAD-UL 

ISDATA 

Sumitomo Denko W J ^ ! ^ o n 

CAD/CAM Group 

Massteck 

SIMUCAD 

Phase TTiree Lope 
Omation 

Caditron 

Schlumbeiger 

X-TOA 

3.5 

3.5 

3.3 

3.0 

2.9 

2.9 

2.7 

2.6 

2.5 

2.5 

2.5 

2.4 

2.4 

2.1 

2.0 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

.0 

.0 

1.8 

.5 

.0 

2.9 

.0 

.2 

.0 

.0 

.0 

.0 

.6 

.0 

.0 

1.8 

.0 

.0 

.0 

.0 

.0 

.8 

.5 

.3 

3.5 

3.1 
1.2 

2.5 
2.7 
.0 

2.4 

2.4 

2.5 

2.5 

2.5 
1.8 

1.4 

2.1 

1.7 
.0 

1.8 

1.8 

1.7 
1.6 

1.7 
.6 
.6 
.7 

0 
0 

19 
18 

0 

460 
0 

50 

0 

0 

0 

10 

19 
0 

0 

100 

0 

0 

0 

0 

0 

25 

17 
70 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 



Table 1 (Conttnued) 
1992 FreUmloary CAD/CAM/CAE Market Share 

^ 

I 
S? 

5-

I 
f 
a 

Application: 
Platfbrnt 
Regioru 
Units: 

Electronic Design AutomtV^ 
All Platforms 
Worldwide 
Millions of US. DoUars/ActuaJ iSote 

Company 

Total 
Factoiy 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Ma 

Hardw 
Reve 

National Semiconductor 
Cooper & Chyan Technology 
Emerald Design Systems 

Tanner Research 
Omron 

DECAD 
Aucos elekbronisdie Cerate 

Scrbi 

Spectrum Software 

Intrinsix 

Object Design 

Cadisys 

Royal Digital Systems 

Number One Sptcms 

Objectivity 

ISKA 

Foresi^t Resources 

DAT Standard info ssfstemes^ 

Douglas Electronics 

Inca 

ICL 

Tedinische Computer Systeme 

CAD language Systems 

Vamp 

1.5 

1.5 
1.5 
1.4 
1.4 

1.3 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 

.9 

.9 

.9 

.8 

.8 

.8 

.7 

.7 

.6 

.6 

.6 

.3 

.0 

.7 

.0 

1.2 

.2 

.4 

.0 

.0 

1.0 

.0 

.0 

.0 

.1 

.0 

.4 

.0 

.0 

.0 

.7 

.4 

.1 

.0 

.0 

1.2 
1.5 
.6 

1.2 

.1 

.8 

.8 

1.1 

1.1 
.0 

1.0 

1.0 

.9 

.8 

.9 

.4 

.7 

.7 

.8 

.0 

.2 

.5 

.5 

.6 

11 

0 

24 

0 
39 
5 

116 
0 

0 

10 

0 

0 

0 

23 

0 

16 

0 

0 

0 

3 

19 
17 

0 

0 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 1 (Continue^ 
1991 FtcUndnary CAD/CAM/CAE Market Share 

e 
H* 

I 
I 
I 

I 
I 

Application: 
Platform; 
Region; 
Units; 

Electronic Design Automation 
All Platforms 
"Worldwide 
Millions of U.S. Dollars/Actual Units 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Ma 

Hardw 
Reve 

Capilano Computing 
NCR Microelectronics 

American Small Business Comp. 

PLUS Logic 

The CAD Group 

Andor 

BV Engineering 
Kontron Instruments 

The Great Softwestem G& 

Bobcat Systems 

Instrumatic Espanda 
Innovative Data Design 

Simutest 

Shared Resources 

Cascade Graphics 

DAPCO 
MacNeal-Schwendler 

Siena Semiconductor 

Masta Corporation 

Olivetti 
Kubota Computer 

Dolphin Integration 

Robocom 

.5 

.5 

.4 

.4 

.4 

A 
.4 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

,2 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.5 

.4 

.4 

.4 

.4 

.2 

.4 

.1 

.2 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.1 

.0 

0 

0 

0 

0 

0 

3 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

17 

10 

0 

0 

,0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 1 (Continued) 
1991 Prellmlnarr CAD/CAM/CAE Market Share 

Application; 
Platform; 
Region: 
Units: 

Electronic Design Ajutomation 
All Platforms 
Worldwide 

.Millions^ US.JtolUn/Actual mis 

Company 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 
All Hardware Companies 

All Turnkey & SW Companies 

Source: Dataquest (Febcuaiy 1992) 

Total 
Factory 

Revenue 

114.6 
3,304.4 

2,627.1 
461.8 

215.6 

1,093.1 
2,211.4 

Hardware 
Revenue 

106.7 
1,483.8 

1,186.1 
249.0 

48.7 
947.4 

536.4 

Software 
Revenue 

4.7 

1.276.5 

951.2 

184.7 
140.6 

.0 

1,276.5 

Hardware 
Units 

Shipped 

11,145 
108,460 

95,685 
9,952 

2,823 
88,381 

20,080 

Total 
Factory 

Revenue 
3.5% 

100.0% 

79.5% 
14.0% 

6.5% 

33.1% 

66.9% 

Mar 

Hardw 
Reven 

7 

100 

79 
16 

3 

63 
36 

I 

I 
I 
•B 
n 
IT 

I 
o 

I 
a. 



T«ble 2 
1991 PreOsB^dsaf 'Ci^fiC^CAE Market Share 

e 
t-i 

to 

I 
I 
i 

I 
i 
I 

Application: 
Platform: 
Region: 
Units: 

Eiectrooic Design Automation 
Technical Workstation 
Worldwide 
Millions of U.S. Dollars/Actual Units 

Market 

Company 

Mentor Graphidŝ  
Sun 

Cadence 

Valid 

Intergraph 

Hewlett-Packard 

Zuken 

Racal-Redac 

Computetvisioia 
NEC 

Diglta] 

Synopsys 

Sieniens Nixdorf lofo ;Sji$|̂ i3Cie 

Uchida Yoko 

Fujitsu 
COMPASS Design Automation-VLSI 

Scientific Gale. 

Seiko Instruments—NO OEM 

Sharp System Products—NO OEM 

CADK 

ViewlQgic Systems 

LSI Logic 

HP Cade 

Toshiba—NO OEM 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

402.5 
319-0 
206,2 

152.1 

114,4 

112.9 

103.9 
76.7 

57.5 
47.6 

46.5 

41.9 
40.2 

36.8 

30.5 

29.3 

28.6 

27.6 

27.1 
22.6 

16.2 

15.7 
15.2 

14.9 

115.7 
279.4 

.0 

5.3 
2S.0 

93.5 
41.6 

3.5 
20.8 

26.7 

29.1 
.0 

19.7 

34.9 

20.3 

.9 
3.0 

11.9 
14.1 

9.0 
.0 

1.6 

8.9 
7.4 

169.1 
.0 

172.2 

109.6 
41.1 

.0 
62.3 

59-7 

15.3 

17.1 

4.0 

31.4 
14.1 

1.8 
7.2 

24.3 
16.1 

13.0 

13.0 

11.3 
13.6 

11.8 

4.6 

6.0 

Hardware 
Units 

Shipped 

3.9U 
20,893 

0 

625 

893 
7,986 

606 

346 

585 
2,464 

1,533 
0 

549 
584 

717 
58 

105 
184 

168 

166 

0 

40 

66 

135 

Total 
Factory 

Revenue 
Hardware 

Revenue 

18.2% 
14.4% 

9.3% 

6.9% 
5.2% 

5.1% 
4,7% 

3.5% 
2.6% 
2.1% 

2.1% 

1.9% 
1.8% 

1.7% 
1.4% 

1.3% 

1.3% 
1.2% 

1.2% 

1.0% 

.7% 

.7% 

.7% 

.7% 

14.2% 
34.2% 

.0% 

.6% 
3.4% 

11-4% 

5.1% 
.4% 

2,5% 

3.3% 
3.6% 

.0% 

2.4% 

4.3% 

2.5% 
.1% 

.4% 

1.4% 

1.7% 

1.1% 

.0% 

.2% 

1.1% 



Table 2 (Continued) 
1991 Prellmlnarr CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automsdl̂ pn 
Technical Workstation 
Worldwide 
Millions of U.S. DoUars/ActuaJ Units 

9 

K) 

Company 

Total 
Factory 

Revenue 

14.0 

13.9 

11.9 

10.0 

9.8 

9.5 

7.5 

7.3 

7.0 

6.7 

6.0 

5.6 

5.5 

5.5 

5.3 

5.2 

4.7 

4.5 

4.5 

4.3 

4.0 

4.0 

3.8 

3.8 

Hardware 
Revenue 

14.0 

.0 

.1 

.0 

.0 

.0 

.0 

1.1 

.0 

1.3 

.0 

.0 

.0 

.0 

2.5 

4.6 

1.6 

.0 

4.4 

.0 

.0 

.0 

.0 

.0 

Software 
Revenue 

.0 

139 

10.3 

9.0 

8.8 

5.2 

6.0 

4.7 

6.0 

4.5 

5.2 

4.8 

3.9 

5.5 

2.2 

.0 

2.3 

4.5 

.0 

4.0 

3.6 

3.6 

3.8 

3.8 

Hardware 
Units 

Shipped 

75 

0 

15 

0 

0 

0 

0 

26 

0 

65 

0 

0 

0 

0 

109 
304 

17 

0 

921 

0 

0 

0 

0 

0 

Total 
Factory 

Revenue 

.6% 

.6% 

.5% 

.5% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

Marke 

Hardwar 
Revenu 

1.7% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0 

.2 

.0 

.0 

.0 

.0 

.3 

.6 

.2 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

I 

I 

a s 
I 
p* 

Quicktum Systems 
Logic AuK)matioa 

EEsoF 

Analogy 

Comdisco Systems 

Silvar-ljsco 
Ascent Logic Corp. 

Teradyne 
Vantage Analysis Systems 

Genrad 
Meta-Softwaie 

Test Systems Strategies 

Cascade Design Automation 

i-Logix 

Hitachi 
Sony 

Tokyo Election—NO OEM 

AnaCAD 

Solboume 

Quad Design Technology 

Contec Microelectronks 

Sagantec 

Ontos 

Pacific Numerics 



Table 2 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

^>plication: 
Platfomi: 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 
Worldwide 

Millions of US. Dojlarg/Actual Units 

ro 

f 
5? 
s-

Company 

Total 
Factory 

Bevenue 

3.5 

35 

3,4 

3.3 

2,9 

2.8 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.2 

1.8 

1.8 

1.8 

1.7 

1.5 

1.5 

1.4 

1.4 

1.3 

1.3 

1.3 

Hardware 
Revenue 

.0 

.0 

1.2 

1.8 

.0 

1.5 

.0 

.0 

.6 

.3 

,0 

.0 

.5 

.5 

.0 

.0 

1.7 

.0 

.7 

.0 

1.2 

.3 

.0 

.2 

Software 
Revenue 

3.5 

3.1 

1.9 

1.2 

2.7 

.6 

2.5 

2.3 

1.9 
2.1 

2.4 

2.4 

1.4 

1.1 

1.6 

1.8 

.0 

1.5 

.6 

1.4 

.1 

1.1 

1.3 

.8 

Hardware 
Units 

Shipped 

0 

0 

39 

19 

0 

87 

0 

0 

25 

10 

0 

0 

17 

11 

0 

0 

90 

0 

24 

0 

39 
11 

0 

4 

Market 

Total 
Factory Hardware 

Revenue Revenue 

.2% 

.2% 

,2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

(M 

0% 

1% 

2% 

0% 

2% 

<M 

(m 
1% 

0% 

0% 

0% 

1% 

1% 

0% 

0% 

2% 

0% 

1% 

0% 

1% 

0% 

0% 

.0% 

S" 

I 
H o. 

Sdenfific & Engineering SW 

EPIC Design Technology 

Aucotec 

Century Research Center 

Quantlc laboratories 

IBM 

Motorola 

ACTEL 

Wacom 

Integrated Stliciptri ^fS^e&is 

Data. I/O 

Autodesk 

Sophia Systems 

debis Systemhaus 

Xilinx 

CAD/CAM Group 

Sumitomo Denko Wbrkstatlon 

Cooper & Chyan Technology 

Emerald Design Systems 

Compact Software 

Omron 

National Semiconductor 

SIMUCAD 

DECAD 



Table 2 (Cootlnucd) 
1991 Pfellminarr CAD/CAM/CAE Market Share 

Application; 
Platforai: 
Region; 
Units; 

Electronic Design Automation 
Technical Workstation 
Worldwide 
Millions of U.S. Dollars/Actual Units 

K) 

•g 
E 

I 
I 
•a 
& 

Market 

Con^aay 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Rcvettue Shipped Reveaue 
Hardware 

Revenue 

I 
I 
a 

Schlumbeiger 
Objea Design 

Royal Digital 
Objectivity 

ISKA 

Microsim 
Everex Systems 

ICL 

CAD Language Systems 

Infinite Graphics 

NCR Microelectronics 

Phase Three Loĝ c 

Technische Computer Syatecae 

ISDATA 

ALS Design 

Inca 

Shared Resources 

DAPCO 

Sierra Semiconductor 
Serb! 

Kubou Computer 

Dolphin Integration 

Simutest 

1.2 

1.0 

1.0 

.9 

.9 

.9 

.8 

.7 

.6 

.5 

.5 

.5 

.5 

.4 

.3 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

.3 

.0 

.0 

.0 

.4 

.0 

.8 

.4 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.4 

1.0 

.9 

.9 

.4 

.8 

.0 

.2 

.5 

.5 

.4 

.4 

.4 

.4 

.3 

.0 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

11 

0 

0 

0 

16 

0 
90 

19 

0 

0 

0 

0 

12 

0 

0 

1 

0 

0 

0 

0 

7 

0 

0 

,1% 
.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

,0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 2 (CondnuctO 

e 
M* 

! 
I 
2" 
s-

I 
I 

I 

Application: Electronic Design Automation 
Platform: Technical Workstation 
Region: Worldwide 
Units: Millions of U.S. 

Company 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: D^aquest CFebnury 19929 

Dollars/Actual Units 

Total 
Factory 

Revenue 

.0 

2,2139 

1,726.5 

337.0 

150,3 

497.6 

1,716-3 

Hardware 
Revenue 

.0 

817.3 

602,0 

180,3 

35.1 

426,1 

391.3 

Software 
Revenue 

.0 

980.9 

748.2 

140.8 

91.9 

.0 

980.9 

Hardware 
Units 

Shipped 

0 

44,675 

37,961 

5,650 

1,064 

31,802 

12,873 

Total 
Factory 

Revenue 

,0% 

100.0% 

78.0W 

15.2% 

6.8% 

22,5% 

77.5% 

Market 

Hardware 
Revenue 

.0% 

100,0% 

73.7% 

22.1% 

4.3% 

52.1% 

47.9% 



Table 3 
1991 PrellinlafurF CA]^t/^CAM/CA£ Market Share 

e 
tJ 

I 
I 
•n 

I 
I 

Application: 
Platform: 
Region; 
Units; 

Electronic Design Automation 
Host-Dependent 
\Porldwide 
Millions of US. Dollars/Actual Units 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market 

Hardware 
Revenue 

Digital 

IBM 

Fujitsu 

Cadence 

InteigraiA 

Teradyne 

Seiko Instruments—NO OEM 

Scientific Calc. 

COMPASS Design Automation-VtSl 

LSI Logic 

Hitachi 

Compact Software 

Meta-Software 

EEsof 

Genrad 

Data I/O 

Test Systems Strategies 

CADAM 

Analogy 

Computervision 

Schlumberger 

debts Systemhaus 

Logic Automation 

ISDATA 

123.4 

42.8 

30.4 

19.7 

12.1 

6.5 

3.5 

3.1 

2,5 

1.8 

1.7 

.9 

.8 

.8 

.8 

.7 

.6 

.6 

.5 

.4 

.3 

.3 

.3 

.2 

87,9 

24.0 

20.3 

.0 

6.0 

.9 
1.4 

.7 

2.3 

.2 

.8 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.1 

.1 

.1 

.0 

.0 

1.0 

10.3 

7.1 

15.4 

1.9 

3.9 

1.1 

2.4 

3.7 

1.3 

.7 

.9 

.7 

.7 

.5 

.7 

.6 

.5 

.5 

.1 

.1 

.2 

.3 

.1 

0 

654 

515 

0 

113 

4 

13 

18 

8 

4 

30 

0 

0 

0 

2 

0 

0 

0 

0 

10 

.5 

2 

0 

0 

56.7% 

12,7% 

9,1% 

5.9% 

5,6% 

1.9% 

1,0% 

.9% 

.8% 

.5% 

.5% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

.1% 

. 1 % 

. 1 % 

.0% 

59,6% 

10,8% 

9,1% 

.0% 

2.7% 

.4% 

.6% 

.3% 

1,1% 

. 1 % 

.4% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

file:///Porldwide


Table 3 (Continued) 
1991 Preliminary CAD/EAlW/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Host-Dependent 
WorldTride 
Millions of U.S. Dollars/Actual Units 

e 
> - * 

S' 

{ 
I 

Company 

Market 
Total 

Factory 
Revenue 

Hardware 
Revenue 

Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 

MacNeal-Scbntfî Ser; 

Mldosim 

SIMUCAD 

DECAD 
Kubota Computer 

Other Companies 

All Companies 

All NA-Based Companies 

Ail Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Cyompanies 

.1 

.1 

.1 

.0 

.0 

B1.3 

335.9 

2999 

35.5 

.5 
203.2 

132.7 

.0 

.0 

.0 

.0 

.0 

77.1 
222.1 

199-4 
22.6 

.1 

165.0 

57.1 

.1 

.1 

.1 

.0 

.0 

1.3 

56.3 

46.0 

9.0 
1.4 

,0 

56.3 

0 

0 

0 

1 

3 
3,185 
4,565 

4,002 

561 

2 

3,185 

1,380 

.0% 

.0% 

.0% 

.0% 

.0% 
24.2% 

100.0% 

89-3% 

10.6% 

.1% 

60.5% 

395% 

.0% 

.0% 

.0% 

.0% 

.0% 

34.7% 

100.0% 

89.8% 

10.2% 

.0% 
74.3% 

25.7% 

Somce: Ditiquot (Fd»uary 1992) 

i 



Table 4 

§> 

1 
I 

I 

I 
I 

Application: 
Platform: 
Region: 
Units: 

Compai^ 

Digital 

Sun 

Zycad 

Ikos Systems 

Solboume 

Hewlett-Packard 

Cadence 

Intergraph 

Sharp System Pfoducts-^tb 

IBM 

Schlumbeiger 

Electronic Design Automation 
Server 
Worldwide 
Millions of U.S. 

€mi 

Sumitomo Denko Workstation 

SIMUCAD 

MacNeal-Schwendler 

Other Companies 

All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Dollars/Actual Units 

Total 
Factory 

Revenue 

57.6 

44.8 

30.0 

13.1 

12.0 

7.7 

7.6 

7,2 

4,1 

2.3 

.2 

.1 

.1 

.1 

3.3 

190.0 

185.8 

4.2 

.0 

135.9 

54.1 

Hanlware 
Revenue 

41.4 

37.0 

23.7 

13.1 

11.8 

6.4 

.0 

3.6 

2.1 

1.6 

.1 

.1 

.0 

.0 

.0 

140.9 

138.6 

2.2 

.0 

110.5 

30.4 

Software 
Revenue 

.0 

.0 

,0 

.0 

.0 

.0 

7.6 

1.7 

1.9 

.3 

.1 

.0 

.1 

.1 

3.0 

14.7 

12.8 

1.9 

.0 

.0 

14.7 

Hardware 
Units 

Shipped 

0 

1,129 

230 

61 

485 

377 

0 

73 

18 

210 

2 

11 

0 

0 

0 

^ 5 

2,566 

29 

0 

2,255 

340 

Total 
Factory 

Revenue 

30.3% 

23.6% 

15.8% 

6.9% 

6.3% 

4.0% 

4.0% 

3.8% 

2.1% 

1.2% 

.1% 

.1% 

.0% 

.0% 

1.7% 

100,0% 

97.8% 

2.2% 

.0% 

71.5% 

28.5% 

IVIarket 

Hardware 
Revenue 

29.4% 

26.3% 

16.8% 

9-3% 

8.4% 

4.5% 

.0% 

2.5% 

1.5% 

1.1% 

.0% 

.1% 

.0% 

.0% 

.0% 

100.0% 

98.4% 

1.6% 

.0% 

78.5% 

21.5% 

Source: Dataquest CFd^niary 1992) 
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Table 5 (Continued) 
1991 PreUmlaarT CA0/CAM/CAE Market Share 

O 
l-t 

Appltcadon: 

Platfonn: 
Region: 

Units: 

Electronic £>eslgn Autocnation 
Personal Con^uter 
Worldwide 

Millions of U.S. Dollars/Actual Units 

Market 

Company 

Ibtal 
Factory 

Revenue 
Haithrare 

Revenue 
Softrrare 
Revenue 

Bardivare 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 

I 
I 
i 

Cadisys - < 

Number One Systems 

Foresight Resources 

DAT Standard info ssystentejt 

Douglas Electronics 

SdenHflc Calc. 

Digital 

Integrated Silicon Systeott̂  

Vamp 

Capilano Computing 

Inca 

American Small Business Comp. 

PLUS Logic 

The CAD Group 

BV Engineering 

Andor 

debts Systemhaus 

SIMUCAD 

Kontron Instruments 

The Great Softwestcrfl Qp*. 

Bobcat Systems 

Instrumatic Espanola 

Genrad 

Innovative Data D e s j ^ 

1.0 

.9 

.8 

.8 

.8 

.6 

.6 

.6 

.6 

.5 

.5 

.4 

.4 

.4 

.4 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

.5 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

1.0 

.8 

.7 

,7 

.8 

.6 

.4 

.4 

.6 

.5 

.0 

.4 

.4 

.4 

.4 

.2 

.2 

.3 

.1 

.2 

.2 

.2 

.2 

.2 

0 

23 

0 

0 

0 

0 

0 

8 

0 

0 

2 

0 

0 

0 

0 

3 

6 

0 

4 

0 

0 

0 

10 

0 

.2% 

.2% 

.m 

.1% 

.1% 

.1% 

.1% 

.m 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

,0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table $ (Continued) 
1991 Prellmlnafy CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Automii^a 
Personal Computer 
Worldwide 
Millions of U.S. Dollars/Actual ^ Q ^ 

lO 

Marke 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

& 
•B 

s-

a 

I 

Cascade Graphics 

Technische Computer Systeme 

Pacific Numerics 

Simutea 

National Semiconductor 

Olivetti 

Ma5ta Corporation 

Roboccan 

Dolphin Integration 

NCR Microelectrooica 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

AU Hardware Companies 

All Turnkey & SW Companies 

Source Dataquest CPtbmaty 1992) 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.6 
30.2 

564.8 

414.9 

85.1 
64.8 

256.4 

308.4 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

29.8 

303.5 

246.1 

43.9 

13.5 
245.8 

57.7 

.2 

.2 

.2 

.2 

.2 

.0 

.1 

.0 

.0 

.0 

.4 

224.5 

144.3 
33.0 

47.3 
.0 

224.5 

0 
5 
0 

0 

0 

17 
1 

0 

0 

0 

7,961 

56,625 

51.156 

3,712 

1,758 

51,139 
5.487 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
5.3% 

100.0% 

73.5% 

15.1% 

11.5% 

45.4% 

54.6% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
9.8% 

100.0% 

81.1% 

14.5% 

4.5% 

81.0% 

19.0% 



Table 6 
1991 PreUmlnanr CAD/CAM/CAE Market Share 

to 

I 
I 

I 

Application; 
Platform; 
Region: 
Units: 

Com(>aii]r 

Mentor Gfâ lilCBi 

Sun 

Cadence 

Digiul 

Valid 

Intetgraph 

Hewlen-Packard 

Compaq 

Vlewlogic Systems 

Synopsys 

IBM 

Racal-Redac 

Zycad 

Electronic Design Automation 
All Platfbnns 
North America 
Millions of U.S. 

COMPASS D e s l ^ Automation-VLSI 

ComputerviskKi 

Solboume 

Xilinx 

^ p l e Computer 

Scientific Calc. 

ISI Logic 

Teradyne 

Autodesk 

EEsof 

Lotglc AutooiildlErilt 

Dollars/Actual Units 

Total 
Factory 

Revenue 

194.0 

189.5 

118.9 

111.6 

84.1 

61,7 

57.6 

51.5 

26.7 

25.1 

24.7 

23.7 

19.5 

14.9 

14.7 

13.4 

11.7 

11.5 

10.9 

10.5 

9.9 

9.6 

9.2 

9.2 

I^rdware 
Revenue 

56.3 

164.9 

,0 

76.3 

4.2 

20.7 

47.7 

51.5 

.0 

.0 

18.9 

1.1 

15.4 

1.5 

4.0 

13.3 

.0 

10.1 

1.6 

1.0 

1.2 

.0 

.1 

.0 

Software 
Revenue 

81.5 

.0 

89.2 

A.4 

59.7 

19.1 
.0 

.0 

22.4 

18,8 

2.8 

19.3 

.0 

13.2 

3.7 

.0 

10.5 

.0 

6.4 

7.9 
6.4 

9.6 

8.1 

9.2 

Hardware 
Units 

Shipped 

1,884 

12,298 

0 

736 

554 

527 

5,203 

8,811 

0 

0 

3,234 

99 

150 

31 

167 

1,143 

0 

2,406 

44 

26 

19 

0 

7 

0 

Total 
Factory 

Revenue 

14.4% 

14.m 

8.8% 

8.3% 

6.2% 

4.6% 

4.3% 

3.8% 

2.0% 

1.9% 
1.8% 

1.8% 

1.4% 

1.1% 

1.1% 

1.0% 

.9% 

.9% 

.8% 

.8% 

.7% 

.7% 

.7% 

.7% 

Mark 

Hardwar 
Revenu 

9.7 

28.5 

.0 

13.2 

.7 

3.6 

8.2 

8.9 

.0 

.0 

3.3 

.2 

2.7 

.3 

.7 

2.3 

.0 

1.7 

.3 

.2 

.2 

.0 

.0 

.0 
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Table 6 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

A(>pIiC3tioii: 
Platform: 
Region: 
Units; 

Electronic Design Automation 
All Platforms 
North America 

Millions of U.S. Dollars/Actual Units 

s-

f 

K 

i 
a 

I 

Mark 

Company 

Total 
Factory Hanhrare Softfrare 

Revenue Rcvenae Revenue 

Hardware 
Unlta 

Shipped 

Total 
Factory 

Revenue 
Hardwar 

Revenu 

Infinite Gfaphlci$ 

Dell Computer 

Silvar-Lisco 

Scientific & Engineering ^ . 

Vision ics 

Quantic Labofatories 

Accel Technologies 

Motorola 

ALDEC 

LPKF 

CAD/CAM Group 

Integrated Silicon Sysjpfiti 

Phase Three Logic 

Contec Microelectronics 

SIMUCAD 

Emerald Design Systems 

Cooper & Chyan Techno^gy 

Compact Software 

Massteck 

BETRO^fEX 

Tanner Research 

Omation 

Spectrum Software 

Incrinsix 

2.5 

2.5 

2.5 

2.5 

2.4 

2.3 

2,2 

2.1 

1.9 

1.8 

1.8 

1.8 

1.7 

1.6 

1.5 

1.5 

1.5 

1.4 

1.2 

1.2 

1.1 

1.1 

1.0 

1.0 

.0 

2.5 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

a.2 
.0 

.3 

.0 

.0 

.0 

.7 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

1.0 

2.5 

.0 

1.4 

2.5 

1.8 

2.1 

2.0 

2.1 

1-9 

.5 

1.8 

1.4 

1.6 

1.4 

1.4 

.6 
1.5 

1.4 

1.2 

1.0 

1.0 

1.1 

1.0 

.0 

0 

649 

0 

0 

10 

0 

0 

0 

0 

75 

0 

10 

0 

0 

0 

24 

0 

0 

0 

22 

0 

0 

0 

10 

.2% 

.2% 

,2% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0 

.4 

.0 

,0 

,0 

.0 

.0 

.0 

.0 

.2 

.0 

.1 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.2 



Table 6 (Coratlnued) 
1991 Preliminary CAD/CAM/CAE Market Share 

Application: 
Platfonn: 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
North America 
Millions of U.S, Dollars/Actual UnS* 

@ 

8! 

i 
s 

Mark 

Compaay 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardwar 

Revenu 

9 

I 
H a 

Cadisys 
National Semicondudor 

Royal Digital Systems 

Schlumbeiger 

Object Design 

Douglas Electronics 
Objectivity 

Vamp 

Capilano Computing 

Foresight Resources 

PLUS Logic 

NCR Microelectronics 

American Small Business Comp. 

The CAD Group 

BV Engineering 

CAD Language Systems 

The Great Softwestem Co. 

Bobcat Systems 

Innovative Data Design 

Shared Resources 

Simutest 
Cascade Graphics 

Sierra Semiconductor 

Technisdie Computer SysteiBî  

1.0 

.9 

.8 

.8 

.8 

.8 

.7 

.6 

.5 

.5 

.4 

.4 

.4 

.4 

.4 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.0 

.0 

.2 

.0 

.3 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 

.7 

.7 

.3 

.8 

.8 

.7 

.6 

.5 

,4 

.4 

.4 

.4 

.4 

.4 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.0 

0 

7 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.1% 

.1% 
.1% 
.1% 
,1% 
.1% 
.1% 

.0% 

.0% 

.0% 

.<M 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0 

.0 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
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Table 6 (Continued) 
1991 PreUmlnary CAD/CAM/CAE Market Share 

e 
h-t 

s 
B 
•8 
3 

1 1 8-

Application: 
Platfono: 
Region: 
Units: 

Company 

Other Companies 

Ail Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based 

Electronic Design Automation 
All Platforms 
North America 
Millions of U.S. 

Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Doll^/Actual Units 

Total 
Factory 

Revenue 

58.3 

1,3479 

1,316.0 

5.2 

26.7 

527.3 

820.5 

Hardware 
Revenue 

55.8 

578.9 

574.̂  

2.1 

2.4 

458.7 

120.3 

Softvrare 
Rereaue 

.4 
521.4 

497.5 

3.1 
20.8 

.0 

521.4 

Hardware 
Units 

Shipped 

5,370 

45,717 

45,490 

30 

196 

41,783 
3,934 

Total 
Factory 

Revenue 

4,3% 
100.0% 

97.6% 

.4% 
2.0% 

39.1% 

60.9% 

Mark 

Hardwar 
Revenu 

9.6 
100.0 

99.2 

.4 

.4 

79.2 

20.8 

Source: Dataquest (fdxuary 199^ 

a. 



Table 7 
1991 Preliminary Ca^CAM/CAE Market Share 

Application: 
Platform; 
Region: 
Units: 

Electronic Design Autorda^n 
Technical Workstation 
North America 
Millions of U.S. Dollars/Actual 

K) 

f 
11 

& 

Marke 

Cofli|iiaiiy 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardwar 

Revenu 

I 
% 

Mentor Graphics 

Sun 
i 

Cadence 
Valid 
Intergraph 

Hewlen-Pa(±*rd 

Synopsys 

Digital 

Racal-Redac 
Computervlsion 

COMPASS Desi^ Aj|j«CK|KlJpllb>VtS9 

Viewlogic Systems 

LSI Logic 

Quicktum Systems 

Logic Automation 

Scientific Calc. 

Ascent Logic Corp. 

Comdisco Systems 

EEsor 

Zuken 

Teradyne 

Analogy 

194.0 
166.2 

105.7 
84.1 

50.1 
44.0 

25.1 

23,9 
20.6 
14.6 

13.7 
11.8 

9.4 

9.1 
9-0 

8.9 

7.5 

6.3 

5.4 
5.2 

4.5 

4.5 

56.3 
145-6 

.0 
4.2 

14,9 
36.6 

.0 

14.2 

J.l 

3.9 
,4 

.0 

.9 
9-1 

,0 
1.1 

,0 

.0 

.1 

2.1 

,7 

.0 

81,5 

,0 
79.3 

59,7 

16.9 

.0 

18.8 

3-2 

16.4 

3-7 

11.4 

9.9 

7.1 

.0 

9.0 

4.8 

6.0 

5.6 

4.7 

3,1 

2.9 

4.1 

1,884 

11,779 
0 

554 
4l6 

3,242 

0 

736 

99 
166 

27 
0 

24 

49 
0 

33 
0 

0 

7 

30 

16 

0 

21.7% 
18.6% 
11.8% 
9.4% 

5.6% 

4.9% 

2.8% 

2,7% 

2.3% 

1.6% 

1,5% 

1.3% 
1,1% 
1.0% 

1.0% 

1.0% 

.8% 

,7% 

.6% 
,6% 

.5% 
.5% 

18,9% 
48.9% 

.0% 
1,4% 

5.0 

12,3% 
.0 

4,8 

.4 

1,3% 
.1 

.0 

,3 

3.1 
.0 
.4 

.0 

,0 

.m 
,7 

,2 

.0 



Table 7 (Coatlnued) 
1991 Prcilmlnarf CAD/GU^CAE Market Share 

Application: 
Platfomt 
Region: 
Units: 

Electronic Design Automation 
Technical Woiiutation 
North America 
Millions of U.S. Dollars/Actual Units 

I 

s 

Mi^Nf: j ^ 

Company 

Total 
Factory Hardware Software 

Revenue Revenue Rcrenoe 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 
I 

Meta-Software 

Quad Desi^ Technology 
i-Logix 

Vantage Analysis Systems 

Solboume 

Ontos 

Pacific Numerics 

Test Systems Strategies 

Cascade Design Automation 

EPIC Design Technology 

Genrad 

Silvar-Lisco 
Scientific & Engineering SW 

Quantic laboratories 

Motorola 
CAD/CAM Group 

Contec Microelectronics 

Acim 

Cooper a Chyan Technrf^ 

Emerald Design Systems 

Inte^grated Silicon Sy^ems: 

Xilinx 

4.5 

4.3 

41 

39 

3.7 

3.6 

3.4 

3.4 

3.3 

3.1 

3.0 

2.5 

2.5 

2.3 

2.1 

1.8 

1.6 

1.6 

1.5 

1.5 

1.4 

1.2 

.0 

.0 

.0 

.0 

3.7 

.0 

.0 

.0 

.0 

.0 

.6 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.7 

.2 

.0 

3.9 

4.0 

4.1 

3.3 

.0 

3.6 

3.4 

2.9 

2.3 

2.8 

2.0 

1.4 

2.5 

2.1 

2.1 

1.8 

1.4 

1.4 

1.5 

.6 

1.2 

1.1 

0 

0 

0 

0 

748 

0 

0 

0 

0 

0 

29 
0 
0 
0 
0 
0 
0 
0 
0 

24 
6 
0 

.5W 

.5% 

.5% 

.4% 

.4% 

,4% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.0% 

.0% 

.0% 
SM 

1.2% 
.0% 

jm 

.0% 

.0% 

SM 

,2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.1% 

.0% 



Table 7 (Continued) 
1991 Prelimlnarf CAD/CAM/CAE Market Share 

.^)plication: 
Platform: 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 
North America 
Millions of U.S. Dollars/Actual fM^ 

e 

•8 

•n a. 

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
I 
I 

SIMUCAD 
Data I/O 

Autodesk 

Royal Digital Systems 

National Senilconductor 

Object Design 
Objectivity 

IBM 

Everei Systems 

Compiact Softwaiici 
Microsim 

Schlumbeiser 

Infinite Graphics 

Phase "ITiree Logic 

NCR Microelectronics 

CAD Language Systems 

Shared Resources 
Sierra Semiconductor 

Simute^ 
Tedmische Computer Systeme 

1.1 
1.0 
1.0 

.8 

.8 

.8 

.7 

.7 

.7 

.6 

.6 

.6 

.5 

.5 

.4 

.3 

.2 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

.4 

.7 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.1 
1.0 
1.0 
.7 
.6 
.8 
.7 
.2 
.0 
.6 
.5 
.2 
.5 
.4 
.4 
.3 
.2 
.1 
.0 
.0 

0 
0 
0 
0 
7 
0 
0 

24 
81 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 

% 

% 
% 
% 
% 

% 
% 
% 
% 
% 

0% 

0% 

0% 

0% 

,0% 

0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.1% 

.2% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
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e-
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Table 7 (Continued) 
1991 PrellXDloarr CAD/î Aftl/CAE Market Share 

Application: 
Piatforai: 
Regioti: 
Units: 

Electronic Design Automation 
Technical Workstation 
North America 
Millions of U.S. Dollars/Actual Units 

Company 

Odier Companies 
All Companies 

All NA,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dataquest (Febniaiy 1992) 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

.0 

895.1 

869.3 
5.2 

20.6 

243.3 
651.8 

.1 

297.9 

294.7 
2.1 
1.1 

209.9 
88.0 

.0 

406.8 

387.3 

3.1 
16.4 

.0 

406.8 

Hardware 
Units 

Shipped 

0 

19,985 

19,856 

30 

99 

16,634 

3,351 

Total 
Factory 

Revenue 

.0% 

100.0% 

97.1% 
.6% 

2.3% 
27.2% 

72.8% 

Market S 

Hardware 
Revenue 

.0% 

100.0% 

98.9% 
.7% 
.4% 

70.4% 

29.6% 

a 



Table 8 
1991 P r e U m t n ^ CAO/CAM/CAE Market Share 

I 
•n 
8-

§• 

a 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Autongiittt^ 
Host-Dependent 
Nonh America 
MUlions of US. Dollais/Acaial: Units 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market S 

Hardware 
Revenue 

Digital 

Cadence 

IBM 

Intei;graph 

Teradyne 

Scientific Calc. 

COMPASS Design Aii^jnnartrwuVrJJt 

LSI Logic 

Meta-Software 

EEsof 

Compaa Software 

Test Systems Strategies 

Geniad 

Date I/O 

Analogy 

Logic Automation 

CADAM 

Schlumbeiger 

Computervision 

SIMUCAD 

Microsim 

59.7 

13.2 

10.7 

7.2 

4.0 

2.0 

1.2 

1.1 

.6 

.4 

.4 

.4 

.3 

.3 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

42.2 

.0 

6.0 

3.6 

.6 

.4 

1.1 

.1 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.8 

9.9 

2.6 

1.2 

2.4 

1.6 

1.8 

.8 

.5 

.3 

.4 

.4 

.2 

.3 

.2 

.2 

.2 

.1 

.0 

.1 

.1 

0 

0 

169 

66 

2 

11 

4 

2 

0 

0 

0 

0 

1 

0 

0 

0 

0 

2 

1 

0 

0 

40.7% 

9.0% 

7.3% 

4.9% 

2.7% 

1.4% 

.8% 

.7% 

.4% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

44.0% 

.0% 

6.2% 

3.8% 

.6% 

.5% 

1.1% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



I 
f 

o. 

Table 8 (Condiiued) 

o 

1 
1 
s 
N 4 

1 1 1 
1 

Appticacion: 
Platform: 
Region: 
Units: 

Companr 
Otlier Companies 

All Companies 

All N.A.-Based CompKinles 

All Asian-Based Companies 

Electronic Design Autonu l̂daR 
Host -Dependent 
North America 
Millions of U.S. 

All European-Based Companies 

Ail Hardware Companies 

All Turnkey & SW Companies; 

DolJars/Acniat! Unite 

Total 
Factory 

Revenue 
44.1 

146.4 

146.4 

.0 

.0 

102.7 

43.7 

Hardware 
Revenue 

41.9 
96.0 

96.0 

.0 

.0 
84.1 
J2.0 

Software 
Bcvcaue 

.1 

23.9 

23.9 
.0 
.0 
.0 

23.9 

Hardware 
Units 

Shipped 

1.731 

1.991 

1,991 
0 

0 

1,731 
260 

Total 
Factory 

Revenue 
30.2% 

100.0% 

100.0% 

.0% 

.0% 

70.1% 

29.9% 

Market Sh 

Hardware 
Revenue 

43.6% 

100.0% 

100.0% 

.0% 

.0% 

87.6% 
12.4% 

Source: Dataquest (Febniaiy 1992) 



Table 9 
1991 Preliminary CifHg/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic Design Autoinal̂ lQil 
Server 
North America 
Millions of U.S. DoIlars/AcnKfl Units 

e 
h-* 

Company 

Market Sh 
Total Hardware Total 

Factory Hardware Software Units Factory 
Revenue Hevenue Revenue Shipped Revenue 

Hardware 
Revenue 

1 
I 

c 

I 
I 
I 

Digital 

Sun I 
Zycad 

Solboume 

Ikos Systems 

Intergraph 

Hewlett-Packard 

IBM 

Schlumberger 

SIMUCAD 

Other Companies 

All Companies 

All N.A.'B3sed Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: DaUquest (Fdxuaiy 1992) 

27.6 

23.3 
19.5 
9.7 
7.8 

4.3 
3.3 

.6 

.1 

.1 

.0 

96.3 

96.3 
.0 
.0 

72.0 

24.3 

199 

193 
15.4 

9.6 
7.8 
2.2 

2.7 

.5 

.0 

.0 

.0 

77.3 

77.3 
.0 
.0 

59.5 
17.8 

.0 

.0 

.0 

.0 

.0 
1.0 
.0 
.1 
.0 
.1 
.0 

1.2 

1.2 

.0 

.0 

.0 

1.2 

0 
520 

150 

394 

37 

45 
158 

63 
1 

0 

0 

1,366 

1,366 

0 

0 

1.170 

197 

28.7% 
24.2% 

20.2% 

10.1% 

8.1% 

4.5% 
3.4% 

.6% 

.1% 

.1% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

74.7% 

25.3% 

25.7% 
24.9% 

19.9% 
12.4% 

10.1% 

2.8% 

3.5% 
.6% 
.0% 

.0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

77.0% 

23.0% 
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Table 10 (Continued) 
1991 PreUmlnarr CAD/CAM/CAE Market Share 

Application: 
Platfonn; 
Region: 
Units; 

Electronic Design AuConiiS îl 
Personal Compniter 
North America 
MUlions of U.S. DoUara/Acoiat Units 

e Company 

Market 
Total Hardware Total 

Factory Hardware Software Units Factory 
Revenue Revenue Revenue Shipped Revenue 

Hardware 
Revenue 

I 
i 

I 
I 
I 

Phase Three Logic 
Massteck 
BETRONEX 
Tanner Hesearch 
Omation 
Speorum Software 
Intrinsix 
Cadi^s 
Douglas Electronics 
Vamp 
Compaa Software 
Capilano Computing 
Digital 
Foresight Resources 
PLUS Loĝ c 
American Small Busine^ CcnD̂ . 
The CAD Group 
Integrated Silicon Systems 

BV Engineeiing 
ITie Great Softwestem Co. 
Bobcat Systems 

SIMUCAD 
Innovative Data I>esign 

Pacific Numerics 

1.3 

1.2 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

.8 

.6 

.5 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.4 

.2 

.2 

.2 

.2 

.2 

.0 

.0 

.1 

.0 

.0 

.0 

1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

1.1 

1.2 

1.0 

1.0 

1.1 

1.0 

.0 

1.0 

.8 

.6 

.5 

.5 

.3 

.4 

.4 

.4 

.4 

.2 

.4 

.2 

.2 

.2 

.2 

.2 

0 

0 

22 

0 

0 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

6% 

6% 

5% 

5% 

5% 

5% 

5% 

5% 

4% 

3% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

.% 

% 

% 

% 

% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.9% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 10 (Contlniied) 

1991 PreUmlnarr C A D / G S M / C A E Market Share 

Application: 
Platform 
Region; 
Units: 

Electronic Design Automation 
Personal Computer 
North America 
Miiiions of U.S. Dollars/Actual Units 

Compaay 

Market Sh 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 

Simutest 

Cascade Graphics 

Genrad 

National Semiconductor 

NCR Microelectronics 

Other Companies 

Ail Companies 

.2 

.2 

.1 

.1 

.0 

14.1 

210.0 

.0 

.0 

.0 

.0 

.0 

13.8 

107.7 

.2 

.2 

.1 

.1 

.0 

.3 

89.6 

0 

0 

4 

0 

0 

3,639 

22,374 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

6.7% 

100.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

12.8% 

100.0% 

I 
I 

AU N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

Ali Hardware Companies 

Ail Turnkey A SW Companies 

Source: Dataquest (Fdxuary 1992) 

203.9 

.0 

6.1 

109.3 

100.7 

106.4 

.0 

1.3 

105.2 

2.5 

85.1 

.0 

4.4 

.0 

89.6 

22,277 

0 

97 

22,248 

126 

97.1% 

.0% 

2.9% 

52.0% 

48.0% 

98.8% 

.0% 

1.2% 

97.7% 

2.3% 

I 
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Table 11 (Continued) 
1991 Ift^llnilnaTy CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electrcwic Design Automation 
All Platforms 
Europe 
Millions of U.S. DcUara^Actual Units 

@ 
H^ 

I 
i 

Market S 

Company 

Total 
Factory 

Revenue 

1.9 

1.8 

1.7 

1.6 

1.6 

1.4 

1.3 

1.3 

1.2 

1.2 

1.1 

1.0 

.9 

.9 

.9 

.9 

.8 

.8 

.7 

.7 

.7 

.6 

.6 

.6 

Hardware 
Revenue 

.8 

.0 

.0 

.3 

.8 

1.4 

.2 

1.3 

.0 

.4 

.0 

.4 

.1 

.0 

.4 

.2 

.0 

.0 

.7 

.0 

.4 

.1 

.0 

.1 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

I 
a 

CADAM 
Comdisco Systems 

MiCTOsim 

X-TRA 

Caditron 

Quicktum SyiiOlOi 
DECAD 

Dell Computer 
Test Systems Strategies 

Aucos elektrooische GeraCB 

Seibi 

Zuken 
Number One Systems 

Compact Sofhrare 

ISKA 

Schlurabeiger 

i-Logix 
DAT Standard info ssystemes 

Inca 
Scientific St Engineering SW 

ICL 

Technische Computer Systeme 

Omation 

National Semiconductor 

.9 

1.6 

1.6 

.7 

.6 

.0 

.8 

.0 

1.1 

.8 

1.1 

.6 

.8 

.6 

.4 

3 

.8 

.7 

.0 

.7 

.2 

.5 

.6 

.5 

120 
0 

0 

70 

25 
8 

5 

327 
0 

116 

0 

6 

23 
0 

16 

9 
0 

0 

3 
0 

19 
16 

0 

4 

2% 

2% 

2% 

2% 

2% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

.2% 

.0% 

.0% 

.1% 

.2% 

.3% 

.0% 

.3% 

.0% 

.1% 

.0% 

.1% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.2% 

.0% 

.1% 

.0% 

.0% 

.0% 



Table 11 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

AppUcadofi: 
Platform; 
Regloa 
Units: 

Electronic Destga AutofOjUĴ  
All Platforms 
Europe 
MiJlions of USi l>ottars/Actiiftl ^eit^t 

Market 

Company 

Total 
Factory Hardware 

Kevenue Revenue 

Hardware Total 
Software Units Factory 
Reveaue Shipped Revenue 

Hardware 
Revenue 

I 

I 

I 

Cascade Design Automation 
Everex Systems 
ALDEC 
Massteck 

PadRc Numerics 
Accel Technologies 
Foresight Resources 
Motorola 

Seiko Instruments—NOt CffitU 
Kontron Instruments 
Instrvmatic Espanola 
Tanner Research 

Ontos 
DAPCO 
Integrated Silicon Systems 
CAD language Systems 

Meta-Software 

MacNeal-Scbwendler 

Objectivity 
OlWetti 
Masta Corporation 
Obfect Design 
Dolphin Integration 
Cascade Graphics 

.6 

.6 
5 
4 
4 
4 
.3 
.3 
3 
2 
2 
2 
2 
2 
2 
2 

.0 

.5 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

,4 
0 
5 
.4 
.4 
.3 
.3 
3 
1 
1 
2 
2 

0 
166 

0 
0 
0 
0 
0 
0 
2 
4 
0 
0 
0 
0 
1 
0 
0 
0 
0 

17 
1 
0 
0 
0 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 11 (Continued;) 
1991 PrellmlnarY CAD/CAM/CAE Market Share 

Aptplicadon: 
Platforai: 
Region: 
Units: 

Electronic Design Autonijiflbo 
All Platforms 
Europe 
Millions of U.S. Dollars/Actuat B $ P 

Company 

Market 

Total 
Factory Hardw^ire 

Revenue Revenue 

Hardware Total 
Software Uolts Factory 
Revenue Shipped Kevenne 

Hardware 
Revenue 

i 

I 

Robocom 

American Small Business Comp. 

NCR Microelectronics 

Other Companies 

All Companies 

.0 

.0 

.0 

38.4 

954.4 

.0 

.0 

.0 

33.9 

447.0 

.0 

.0 

.0 

4.2 

327.9 

0 

0 

0 

3,894 

35.887 

.0% 

.0% 

.0% 

4.0% 

100.0% 

.0% 

.0% 

.0% 

7.6% 

100.0% 

I 
•a 
3-

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Coopanlea 

788.8 

1.3 

164.3 

379.4 

575.0 

402.3 

.5 

44.1 

326.7 

120.3 

224.7 

.8 

102.5 

.0 

327.9 

33,410 

8 

2,469 

31,046 

4,842 

82.7% 

.1% 

17.2% 

39.8% 

60.2% 

90.0% 

.1% 

9.9% 

73.1% 

26.9% 

Source: Dataquest O'ebnniy 1992) 

a 



Table 12 

« 
lo 

3 
{L 

a 
§ 

i 
1 

Application: 
Platfonn: 
Region: 
Units: 

Company 

Mentor Graphics 

Sun 

Hewlett-Packard 

Intetgrapb 

Siemens Nixdorf info 

Computervision 

Racai-Bedac 

Valid 

Cadence 

Digital 

HP Cade 

Scientific Calc. 

Electronic Design Autoois^giiai 
Technical Workstation 
Europe 
Millions of U.S. 

1 

ŝysUitiiiê  

COMPASS Design Aut^nation-VlSI 

Synopsys 

AnaCAD 

EBsof 

Sagantec 

Analogy 

LSI Logic 

Logic Automld^; 

Aucotec 

Genrad 

Dollafs/Aetual Units 

Total 
Factory 

Revenue 

114.0 

87.6 

48.3 

46.4 

38.6 

37.2 

35.1 

32.0 

30.4 

16.4 

15.2 

13.4 

12.7 

8.4 

4.5 

4.0 

4.0 

4.0 

3.9 

3.5 

3.4 

3.0 

Elantware 
Revenue 

32.0 

76.7 

39.7 

8.7 

19.0 

14.6 

1.5 

1.1 

.0 

11.4 

8.9 

1.1 

.4 

.0 

.0 

.0 

.0 

.0 

.4 

.0 

1.2 

.6 

Software 
Revenue 

47.9 

.0 

.0 

17.5 

13.5 

9.0 

27.9 

20.4 

22.8 

.0 

4.6 

7.9 

10.5 

6.3 

4.5 

3.5 

3.6 

3.6 

3.0 

3.5 

1.9 

2.0 

Hardware 
Units 

Shipped 

1,107 

4,444 

3,382 

341 

527 

352 

162 

71 

0 

613 

(£ 

49 

25 

0 

0 

5 

0 

0 

10 

0 

39 

29 

Total 
Factory 

Revenue 

19.1% 

14.7% 

8.1% 

7.8% 

6.5% 

6.3% 

5.9% 

5.4% 

5.1% 

2.8% 

2.6% 

2.2% 

2.1% 

1.4% 

.8% 

.7% 

.7% 

.7% 

.7% 

.6% 

.6% 

.5% 

Market 

Hardware 
Revenue 

14.4% 

34.5% 

17.8% 

3.9% 

8.5% 

6.6% 

.7% 

.5% 

.0% 

5.1% 

4.0% 

.5% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.5% 

.3% 



Table 12 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

Application; 
Platform: 
Region; 
Units: 

Electronic Design AutoiAatt^ 
Technical Workstation 
Europe 
MiUloTLS of U^. Dollais/Actu^ Units 

lO 

Market 

Company 

Total 
Factory 

Revenue 

2.6 

2.1 

2.0 

1.8 

1.8 

1.8 

1.4 

1.3 

1.1 

1.1 

1.1 

1.0 

.9 

.8 

.7 

.7 

.6 

.6 

.6 

.6 

.5 

.5 

Hardware 
Revenue 

.0 

.0 

.3 

.5 

.0 

.0 

1.4 

.2 

.0 

.0 

.5 

.4 

.4 

.0 

.0 

.4 

.1 

.6 

.0 

.0 

.1 

.0 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

I 
t i 
n tr 

I 

Silvar-Usco 

Vantage Analysis Systems 

Teradyne 

debts Systemhaus 

Viewiogic Systems 

Comdisco Systems 

Quicktum Systems 

DECAD 

Test Systems StrategieiSI 

Autodesk 

IBM 

Zuken 

ISKA 

i-Logix 

Scientific & Ea^aeei&^SV 

ICL 

Schlumbeiger 

Solboumc 

Data I/O 

Cascade Design Automation 

National Semiconduaor 

ACTEL 

1.4 

1.8 

1.3 

1.1 

1.5 

1.6 

.0 

.8 

1.0 

1.1 

.2 

.6 

.4 

.8 

.7 

.2 

.2 

.0 

.6 

.4 

.4 

.5 

0 

0 

7 

11 

0 

0 

8 

4 

0 

0 

31 

6 

16 

0 

0 

19 

6 
127 

0 

0 

4 

0 

4% 

4% 

3% 

3% 

3% 

3% 

2% 

2% 

2% 

2% 

2% 

2% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

.0% 

.0% 

. 1 % 

.2% 

.0% 

.0% 

.6% 

. 1 % 

.0% 

.0% 

.2% 

.2% 

.2% 

.0% 

.0% 

.2% 

.1% 

.3% 

.0% 

.0% 

.0% 

.0% 



Table 12 (Continued) 
1991 Prclimioary CAD/CAM/CAE Market Share 

Application: 
Platfonii: 
Region: 
Units: 

Electronic Design Automation 
Technical Workstation 
Europe 
Millions of U.S. DoUarVActual Units 

N) 

•s 

I 

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
I 
71 a 

ISDATA 
Technische Computer Systeme 

Pacific Numerics 

Compact Software 

Xilinx 

Motorola 
ALS Design 

Seiko IiutruAe^O—Np OEM 

Inca 

Ontos 

DAPCO 
Micfosim 

CAD Language Systems 

Integrated Silicon Systems 

Objectivity 

Meta-Software 

Everex Systems 

Object Design 

Serbi 

Dolphin Integration 

NCR Microelectronics 

.4 

.4 

4 

,4 

3 

3 

3 

3 

2 

2 

2 

2 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.1 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.4 

.3 

.4 

.4 

.3 

.3 

.3 

.1 

.0 

.2 

.1 

.2 

.1 

.1 

.1 

.1 

.0 

.1 

.1 

.0 

.0 

0 

11 

0 

0 

0 

0 

0 

2 

1 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 12 (Continued) 
1991 PrellnOnary CAD/CAM/CAE Market Share 

ApfJication: 
Platform: 
Region; 
Units: 

Electronic Design AutoitiaiSon 
Technical Workstation 
Europe 
Millions of U.S. Dollars/Actual Units 

•o 

Company 

Market 

Total Hardware Total 
Factory Hanhrare Software Units Factory 

Revcmte Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

Other Companies 

All Companies 

.0 

595.5 

.0 

222.3 

.0 

233.7 

0 

11,484 

.0% 

100.0% 

.0% 

100.0% 

f 
I 

I 
I 
I 
17 
a 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

487.1 

1.3 

107.1 

154.6 

440.9 

1895 

.5 

32.4 

130.0 

92.3 

173.3 

.7 

59.6 

.0 

233.7 

10,619 

8 

857 

8,582 

2,902 

81.8% 

.2% 

18.0% 

26.0% 

74.0% 

85.2% 

.2% 

14.6% 

58.5% 

41.5% 

Source: Dataquest (Febniary 1993 
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Table 13 (ConttnuedO 
1991 Preliffllnuy CAD/CAM/CAE Market Share 

Application: 
Platform; 
Region; 
Units: 

Electronic Design Automfdjr^ 
Host-Dependent 
Europe 
Millions of U.S. Dollars/ActHal Units 

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

1 
I 

I 

Other Compant^ 

All Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companiea 

24.6 

103.1 

102.6 

.0 

.5 
73.5 

29.7 

23.4 

71.0 

70.9 
.0 
.1 

58.6 

12.4 

1.2 

13.6 

12.2 

.0 
1.4 
.0 

13.6 

966 
1.256 

1.254 

0 
2 

966 

290 

23.9% 
100.0% 

99.5% 
.0% 

.5% 
71.2% 

28.8% 

33.0% 

100.0% 

99.8% 
.0% 
.1% 

82.5% 

17.5% 

Source: Dataquest (Fdxuaiy 1992) 

I 
I 

i 



Table 14 
1991 PrellinlfiBi^ CiM3/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

ElectrcMiic Design Automation 
Server 
Europe 
Millions of U.S. Dollars/Actual Units 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

t 

I 
I 
i 

Digital 

Sun 

Zycad 

Hewlett-Packard 

Ikos Systems 

Inteigraph 

Solboume 

IBM 

Schlumbeiger 

MacNeal-Schwendler 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

23.0 
12.3 

4.5 
3.2 

2.6 

2.0 

1.7 

.9 

.1 

.1 

3.3 
53.5 

53.5 
.0 

.0 

43.1 
10.4 

16.6 
10.2 

3.6 

2.7 
2.6 

1.0 

1.6 

.6 

.0 

.0 

.0 

38.9 

38.9 
.0 
.0 

34.0 

4.9 

.0 

.0 

.0 

.0 

.0 

.5 

.0 

.1 

.0 

.1 

3.0 

3.6 

3.6 

.0 

.0 

.0 

3.6 

0 
270 

34 

158 
12 

19 
67 
84 

1 

0 
0 

645 

645 
0 
0 

588 

57 

43.0% 

22.9% 
8.4% 

6.0% 

im 
3.7% 

3.1% 

1.7% 
.1% 

.1% 

6.2% 

100.0% 

100.0% 

.0% 

.0% 

80.5% 

19.5% 

42.6% 
26.2% 
9.2% 

6.8% 

6.7% 
2.6% 
4.2% 

1.6% 
.1% 

.0% 

.0% 
100.0% 

100.0% 

.0% 

.0% 

87.4% 

12.6% 

SOURS: DaUquest (February 1992) 
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Table 15 (Coatinocd) 

O 

^ 

I 
ft 

I 
I 
i 

Application; 
Platform: 
Region: 
Units: 

Company 

Caditron 

Microsiiu 

ISDATA 

Dell Computer 

Electrcnic Design Auton^dJiq^ 
Personal Computer 
Europe 

Millions of U.S. DoUarVActual Units 

Aucos elektronische Gerstfi 

Serbi 

Number One Systems 

DAT Standard info ssysteoies 

Teradyne 

Scientific Calc. 

Omation 

ALDEC 

Everex Systems 

Inca 

Massteck 

Accel Technologies 

Compact Software 

Foresight Resources 

debis Systemhaus 

Kontron Instruments 

InstTumatic Espanola 

Tanner Research 

Technische Computer 

Olivetti 

. 

SysKBEfe 

Total 
Factory 1 

Revenue 

1.6 

1.5 

1.4 

1.3 

1.2 

1.1 

.9 

.8 

.6 

.6 

.6 

.5 

.5 

.5 

.4 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.1 

Elardware 
Revenue 

.8 

.0 

.0 

1.3 

.4 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.5 

.5 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

Software 
Revenue 

.6 
1.4 

1.2 

.0 

.8 

1.1 

.8 

.7 

.5 

.6 

.6 

.5 

.0 

.0 

.4 

.3 

.0 

.3 

.2 

.1 

.2 

.2 

.1 

.0 

Market 

Hardware Total 
Units Factory Hardware 

Shipped Revenue Revenue 

25 

0 

0 

327 

116 

0 

23 

0 

0 

0 

0 

0 

158 

2 

0 

0 

0 

0 

6 
4 
0 

0 

5 

17 

8% 

7% 

7% 

6% 1. 

6% 

5% 

4% 

4% 

3% 

3% 

3% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

1% 

1% 

.1% 

.1% 

.1% 

.0% 

7% 

0% 

0% 

1% 

3% 

0% 

1% 

0% 

0% 

0% 

0% 

0% 

4% 

4% 

0% 

0% 

0% 

0% 

1% 

1% 

0% 

.0% 

.0% 

.1% 



Table 15 (Coatlnued) 
1991 Preliminary CAD/CAM/CAE Market Share 

^plication: 
Platform: 
Region; 
Units: 

Electronic Design Autotnation 
Personal Computer 
Europe 
Millions of U.S. Dollars/Actual Units 

© 
}-* 

I 
I 
B-

! 

I 
I 

Market 

Company 

Total 
Factory Hardware Software 

Revenue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revemic 

Masta Corpdritlba 

Gcnrad 

National Semiconductor 

Cascade Graphics 

Integrated Silicon Systems 

Robocom 

American Small Bu^ess CmOĵ . 

Dolphin Integration 

Pacific Numerics 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All TXifnlcey & SW Companies 

Source: Dataquest (Febiuaty 1992) 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

10.7 

202.3 

145.6 

.0 

56.7 

108.3 

94.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

10.7 

114.8 

103.1 

.0 

11.7 

104.1 

10.7 

.1 

.1 

.1 

,0 

,0 

.0 

.0 

.0 

.0 

.1 

77.0 

355 

.0 

41.4 

.0 

77.0 

1 

4 

0 

0 

0 

0 

0 

0 

0 

2,928 

22,503 

20,893 

0 

1,610 

20,909 

1,594 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

5.3% 

100.0% 

72.0% 

.0% 

28.0% 

53.5% 

46.5% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

9.3% 

100.0% 

89.8% 

.0% 

10.2% 

90.7% 

9.3% 



Table 16 
1991 PreUmtol^ GAp/CAM/CAE Market Share 

o 
H* 

u 1 a 
1 
I 
1 

i 
1 
1 0 
0 

1 
I 

Application: 

Platfonn: 
Region: 
Units: 

Corapaay 

Zuken 

Mentor Graphics 

Cadence 

NEC 

Fujitsu 

SUD 

Uchida ydBp 

Wacom 

VaUd 

Electronic Design Automation 
All Platforms 
Asia 

Millions of U.S. 

Sharp System Products—NO OEM 

Seiko Instninienis—^NO OEM 

IBM 

Hewlett-Packard 

CADK 

Digital 

Racal-Redac 

Inteigraph 

Toshlba-^MQ ixm 

Hitachi 

Synopsjfl 

SdentiRc CalC. 

Zycad 

Sophia Systems 

Viewlogic Systems 

Dollars/Actual Units 

Total 
Factory 

Revenue 

97.1 

94.6 

80.1 

78.5 

73.2 

70.9 

36.8 

36.6 

36.0 

31.2 

30.6 

26.7 

25.6 

22.6 

21.3 

21.0 

17.0 

14.9 

10.5 

8.4 

7.4 

6.0 

6.0 

5.8 

Hardware 
Revenue 

38.9 

27.4 

.0 

53.0 

48.7 

61.7 

34.9 

7.3 

.0 

16.2 

13.2 

19.2 

21.1 

9.0 

14.3 

.8 

3.8 

7.4 

5.0 

.0 

1.1 

4.7 

1.5 

.0 

Software 
Revenue 

58.3 

39.7 

80.1 

19.3 

17.2 

.0 

1.8 

25.5 

29.5 

15.0 

14.0 

3.8 

.0 

11.3 

1.1 

15.3 

6.4 

6.0 

4.4 

6.3 

4.3 

.0 

3.9 

4.9 

Hardware 
Units 

Shipped 

567 

919 

0 

4,937 

1,636 

4.786 

584 

603 

0 

186 

195 

2,790 

2,313 

166 

138 

85 

124 

135 

325 

0 

30 

46 

85 

0 

Total 
Factory 

Revenue 

10.1% 

9.9% 

8.3% 

8.2% 

7.6% 

7.4% 

3.8% 

3.8% 

3.8% 

3.2% 

3.2% 

2.8% 

2.7% 

2.4% 

2.2% 

2.2% 

1.8% 

1.5% 

1.1% 

.9% 

.8% 

.6% 

.6% 

.6% 

Market 

Hardware 
Revenue 

9.0% 

6.4% 

.0% 

12.3% 

11.3% 

14.3% 

8.1% 

1.7% 

.0% 

3.8% 

3.1% 

4.5% 

4.9% 

2.1% 

3.3% 

.2% 

.9% 
1.7% 

1.2% 

.0% 

.2% 

1.1% 

.3% 

.0% 



Table 16 (Continued) 
1991 Preliminary CAD/CAIVI/CAE Market Share 

Application: 
Platform: 
Region; 
Units: 

Electronic Design Autooiaition 
All Platforms 
Asia 
Millions of U.S. Dollars/Actual Units 

6 
I-* 

10 

8 

s-

I 
*o 
3 

a 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market 

Hardware 
Revenue 

Sony 
Computendsion 

CAD AM 

Tokyo Electron—NO OEM 

Silvar-Lisco 

EEsof 
Data 1/0 
Compaq 

Quickturn Systems 

Century Research Center 

COMPASS Design Automsrtteoti^O^ 
Xilinx 

Ikos Systems 

Autodesk 
Contec MicroelectronSw: 

PADS Software 

Apple Computer 

ACTEL 

Sumitomo Denko Workstation 

LSI Lo^c 
Cascade Design Automation 

Meta-Software 

Comdisco Systems 

Logic Automation 

5.2 

5.2 

4.8 
4.7 

4.5 
4.1 
3.8 
3.6 

3.5 

3.3 

2.9 

2.7 

2.6 

2.5 

2.4 
2.2 
2.0 

1.9 
1.8 
1.8 
1.7 
1.6 
1.5 
1.4 

4.6 
2.1 

2.1 
1.6 

.0 

.0 

.0 

3.6 

3.5 
1.8 

.3 

.0 

2.6 

.0 

.0 

.0 
1.8 
.0 

1.8 
.2 

.0 

.0 

.0 

.0 

.0 

2.5 

2.3 

2.3 

2.5 

3.6 

3.8 
.0 

.0 

1.2 

2.5 

2.4 

.0 

2.5 

2.2 

1.9 

.0 

1.8 

.0 

1.3 

1.2 

1.4 

1.3 

1.4 

304 
61 

298 

17 
0 

3 
0 

615 

19 

19 
6 

0 
12 

0 
0 

0 

427 

0 

100 

4 

0 

0 

0 

0 

.5% 

.5% 

.5% 

.5% 

.5% 

.4% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

1.1% 

.5% 

.5% 

.0% 

.1% 

.0% 

.6% 

.0% 

.4% 

.0% 

.4% 

.0% 

.0% 

.0% 

.0% 



Table 16 (ContlnuetO 
1991 PrcUmlnaiT CAD/CAM/CAE Market Share 

Application: 
Platform; 
Region: 
Units: 

Electronic Design Automation 
All Platforms 
Asia 
Millions of U.S. Dollars/Actual Units 

9 

^ 

! 

I 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
n 
a 

Teradyne 

Altera 
Omron 

Test Systems Strategies 

Siemens Nixdorf Info systeme 

Integrated Silicon Systems 

Vantage Analysis Systems 

Analogy 

Microsim 

BETRONEX 

Compaa Software 

Quantic laboratories 

i-Logix 

LPKF 

Scientific & Engineering SW 

EPIC Design Technology 

Andor 

SIMUCAD 

Oblcct Design 

Everex Systems 

AtDEC 

Tanner Research 

Motorola 

CAD Language Systaas 

1.4 

1.4 

1.4 

1.2 

1.2 

1.1 

1.1 

1.1 

1.0 

.9 

.9 

.6 

.6 

.5 

.4 

.4 

.4 

.3 

.2 

.1 

.1 

.1 

.1 

.1 

.2 

.0 

1.2 

.0 

.6 

.2 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.3 

.0 

.0 

.1 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.9 
1.2 

.1 

1.1 

.4 

.9 

.9 
1.0 

1.0 

.8 

.6 

.5 

.6 

.1 

.4 

.3 

.2 

.3 

.2 

.0 

.1 

.1 

.1 

.1 

3 
0 

39 

0 

16 

7 

0 

0 

0 

17 

0 

0 

0 

20 

0 

0 

3 

0 

0 

41 

0 

0 

0 

0 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

,0% 

,0% 

0% 

0% 

0% 

0% 

0% 

,0% 

,0% 

,0% 

.0% 

.0% 

.3% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 16 (ContlnueiO 
1991 Prellmlaary CAD/GKH/CAE Market Share 

Application: 
Platfonn! 
Region: 
Units: 

Electronic Design Autonts^da: 
All Platforms 
Asia 
Millions of US. Dollars/Acttlfll Units 

G 

I 
I 
•a 
(V 

Market Sh 

Company 

Total 
Factory Hardware Software 

Rcveoue Revenue Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 
I 

Kubota Computet 
Objeaivity 
NCR Mlaodectronics * 
Masstedc 
Accel Technologtes 
Omation 
The CAD Group 
Tcchnische Computer Systeme 
Foresight Resources 
National Semiconductor 
Other Companies 

All Companies 

Ail N,A,-6ased Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 
Source; Dataquest (FdbHuaiy 1992) 

.0 

.0 

.0 

.0 

.0 
12.9 

959.9 

481.5 
454.7 

23.6 
159.2 
800.7 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 
12.4 

430.4 

182.4 
246.2 

1.8 
138.0 
292.3 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.1 
418.0 

220.7 

180.5 
16.7 

.0 
418.0 

10 
0 
0 
0 
0 
0 
0 
1 
0 
0 

1,487 
24,178 

14,128 

9,911 
139 

12,972 

11,205 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
1.3% 

100.0% 

50.2% 
47.4% 

2.5% 
16.6% 
83.4% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
2.9% 

100.0% 

42.4% 
57.2% 

.4% 
32.1% 
67.9% 



Table 17 
1991 Preliminary CAfi/CAH/CAE Market Share 

e 
^ 

1 1 
2 

1 1 5? 

1 

1 
1 
1 
1 
I 

Applicaticm: 

Platform: 

Region: 

Units; 

C o m p a n y 

Zuken 

Mentor Gnqihlcs 

Cadence 

Sun 

NEC 

Uchida Yt^co 

Valid 

Fujitsu 

Electronic Design Autodoii^on 
Technfcal Workstation 
Asia 

Millions of U,S. Dollars/Actual Units 

Seiko Instruments—NO OEM 

Sharp System Products—NO OEM 

CADDC 

Bacal-Bedac 

Hewlett-Packard 

Intergraph 

Torfiiba—NO OEM 

Synopsys 

Scientific Calc. 

Hitachi 

Sony 

Computerviston 

Digital 

Tokyo Electron—NO G|SM( 

Silvar-Iisco 

Total 
Factory 

Revenue 

97.1 

94.6 

70.1 

62.2 

47.6 

36.8 

36.0 

30.5 

. 27.3 

27.1 

22.6 

21.0 

18.1 

15.9 

14.9 

8.4 

6.3 

5.3 

5.2 

5.2 

4.7 

4.7 

4.5 

Hardware 

Revenue 

38.9 

27.4 

.0 

54.5 

26.7 

34.9 

.0 

20.3 

11.7 

14.1 

9.0 

.8 

15.1 

3.3 

7.4 

.0 

.8 

2.5 

4.6 

2.1 

2.7 

1.6 

.0 

Software 
Revenue 

58.3 

39.7 

70.1 

.0 

17.1 

1.8 

29.5 

7.2 

12.8 

130 

11.3 

15.3 

.0 

6.2 

6.0 

6.3 

3.4 

2.2 

.0 

2.5 

.8 

2.3 

2.5 

Hardware 
Units 

Shipped 

567 

919 

0 

4,455 

2,464 

584 

0 

717 

182 

168 

166 

85 

1,151 

113 

135 

0 

23 

109 

304 

'61 

138 

17 

0 

Total 

Factory 

R e v e n u e 

13.7% 

13.3% 

9.9% 
8.8% 

6.7% 

5.2% 

5 .1% 

4 .3% 

3.8% 

3.8% 

3.2% 

3.0% 

2.6% 

2.2% 

2 . 1 % 

1.2% 

.9% 

.7% 

.7% 

.7% 

.7% 

.7% 

.6% 

Market Sh 

Hardware 

Revenue 

13.4% 

9.5% 

.0% 

18.8% 

9.2% 

12.1% 

.0% 

7.0% 

4.1% 

4.9% 

3 .1% 

.3% 

5.2% 

1.1% 

2.6% 

.0% 

. 3 % 

.9% 

1.6% 

.7% 

.9% 

.5% 

.0% 



Table 17 (Continue^) 
1991 Preliminary CAD/CAM/CAE Market Share 

I 

8-

a 
s 

I 

Application; 
Platform; 
Region: 
Units: 

Electronic Design AutodoWibit 
Technical Workstation 
Asia 
Millions of U.S. Pollara/Actual Ijflls 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market Sh 

Hardware 
Revenue 

Quicktum Systems 
Century Heseaidi Center 

COMPASS Design Autotiia^pi|h^tt^I 

Viewlogic Systems 
\Kicom 

Contec Microelectronics 
EEsof 

Sophia Systems 

Sumitomo Denko Workstation 

Cascade Design Automation 

LSI Logic 

Comdi5co Systems 

Logic Automation 
Meta-Software 

Onaion 

Siemens Nixdorf Info systeme 
Test Systems Strategies 

Vantage Analysis Sj^ems 

Analogy 
IBM 
Integrated Silicon Systems 

Data I/O 

Teiadyne 

3.5 

3.3 

2.6 

2.6 

2.5 

2.4 

2.4 

2.2 

1.7 

1.7 

1.6 

1.5 

1.4 

1.4 

1.4 

1.2 

1.1 

1.1 

1.0 

1.0 

.9 

.7 

.7 

3.5 
1.8 

.1 

.0 

.6 

.0 

.0 

.5 

1.7 

.0 

.2 

.0 

.0 

.0 

1.2 

.6 

.0 

.0 

.0 

.5 

.1 

.0 

.1 

.0 
1.2 

2.2 

2.2 

1.9 
2.2 
2.1 

1.4 

.0 
1.2 

1.2 

1.3 
1.4 

1.2 

.1 

.4 

1.0 

.9 

.9 

.2 

.8 

.7 

.4 

19 

19 
5 
0 

25 
0 

3 
17 

90 
0 
4 

0 

0 

0 

39 
16 

0 

0 

0 

29 
4 

0 

2 

.5% 

.5% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

1.2% 

.6% 
,0% 

,0% 

2% 

0% 

0% 

2% 

6% 
0% 

1% 

0% 

0% 

0% 

4% 

2% 

,0% 

0% 

.0% 

2% 

,0% 

0% 

0% 

file:///Kicom


Table 17 (Condnued) 
1991 Preliminary CAD/CAM/CAE Market Share 

Application: 
Platfonn: 
Region: 
Units: 

Electronic Design Autctas&aix 
Technical Workaation 
Asia 
Millions of U.S. Dollafs/Actua) Units 

Market Sh 

2 Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

s-

I 

I 

I 

Quantk: Labamsn^ 
i-Logix 
ACTEL 

Compaa Scrftware 

Scientific & Engineering SW 

EPIC Design Technology 

Xilinx 

Autodesk 

SIMUCAD 

Obfea Derfgtt 
Microsim 

Motorola 

CAD Language $j«ieefiiiŜ  

Objeaivity 
NCR MiooelectiDnics 

Kubota Computer 

Tedmische Computer 

Everex Systems 

National Semiconduaor 

.6 

.6 

4 

4 

4 

4 

.3 

.3 

2 

2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.6 

.4 

.4 

.4 

.3 

.2 

.3 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

1 

2 

0 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 17 (Continued) 
1991 PreUmlnarr CAD/CAM/CAE Market Share 

Application: 
Platform; 
Region: 
Units: 

ElectFonic Design AutoitigitieMi 
Technical Woricstation 
Asia 
Millions of U.S. DoUan/jiMMt 

Company 

Market Sha 
Total Hardware Total 

Factory Hardware Software Units Factory 
Revenue Revenue Revenue Shipped Revenue 

Hardware 
Revenue 

Other Companies 
All Coinpanies 

.0 

709.4 

.0 

289.3 

.0 

336.8 

0 

12,638 

.0% 

100.0% 

.0% 

100.0% 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All TXimkey & SW Companies 

Souice: Dataquest (Pebniarjr 1992) 

357.2 
330.0 

22.2 

92.7 
616.7 

110.4 

177.5 
1.4 

80.3 
209.0 

184.3 
136.7 
15.8 

.0 

336.8 

6,927 

5,609 
102 

6,068 

6,569 

50.3% 
46.5% 

3.1% 
13.1% 
86.9% 

38.2% 
61.3% 

.5% 
27.8% 
72.2% 



Table IS 
1991 PreHmtaary CAD/CAM/CAE Market Share 

^jplicatiranr 
PUtform: 
Region: 
Units: 

Electronic Design Automation 
Host-Dependent 
Asia 
Millions of U.S. Dollars/Actual Units 

O 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
S-

I 
i 

Fujitsu 
IBM 

Digital 

S ^ o Instniiiaeniia: NO iS&H/i 

Cadence 

Hitachi 
Scientific Calc. 

Inteigraph 

Teradyne 
CADAM 

COMPASS I>esign Auttmoation-VLSI 

Compaa Software 

Meta-SoftwMB 

Data I/O 

LSI Logic 

EEsof 

Test Systems Stiate^a;: 

Analogy 

Logic Automation 

Kubota Computer 

SIMUCAD 

Microsim 

30.4 

14.5 

11.3 

3.3 
2.4 

1.7 
1.1 

.7 

.6 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

.0 

20.3 

8.1 

7.9 

1.4 

.0 

.8 

.2 

.3 

.1 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

7.1 

3.5 

.2 

1.1 

2.4 

.7 

.9 

.1 

.4 

.2 

.3 

.2 

.2 

.2 

.1 

.2 

.1 

.1 

.0 

.0 

.0 

.0 

515 

226 

0 

13 

0 

30 

6 
7 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

40.0% 
19.0% 

14.8% 

4.3% 

3.1% 
2.2% 

1.5% 
1.0% 

.7% 

.4% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.0% 

.0% 

.0% 

42.7% 

17.1% 

16.7% 

3.0% 

.0% 

1.7% 

.5% 

.7% 

.2% 

.0% 

.4% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table IS (Contiiiued) 

6 

K) 

I 
I 

Application: 
Platform: 
Region: 
Units: 

Companf 

Other Companies 
All Companies 

-

1 

AU N,A,-Based Companies 

Ail Asian-Based Companies 

All European-Based 

Electronic 
Host 
Asia 

Design Automation 
•Dependent 

Millions of U.S. 

Companies 

All Hardware Companies 

All Turnkey & SW Companies 

DollaiE/Actual Units 

Total 
Factory 

Aevenue 

8.5 
76.1 

40.7 

35.5 
.0 

19.5 

56.7 

Hardware 
Revenue 

8.0 

47.5 

25.0 

22.6 

.0 
16.0 

31.6 

Software 
Revenue 

.1 

18.0 

9.1 
9.0 

.0 

.0 

18.0 

Hardware 
Units 

Shipped 

332 
1,134 

573 
561 

0 
332 
802 

• 

Total 
Factory 

Revenue 
11.2% 

100.0% 

^5A% 

46.6% 

.0% 

25.6% 
74.4% 

IMarket Sha 

Hardware 
Revenue 

16.9% 
100.0% 

52.5% 

47.5% 
.0% 

33.6% 
66A% 

StMuice: Dataquest CFebiwuy 1999 

I 
3* 
i 



Table 19 
1991 PreUmlnaiy CAD/CAM/CAE Market Share 

Application: 
Ptatfoim: 
Region: 
Units: 

Electronic Design Automation 
Server 
Asia 
Millions of U.S. Dollars/Actual Units 

Market Shar 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Reveane Revenue Shipped Hevenue 
Hardware 

Revenue 

i t 

I 
I 
1 

I 
I" 
I 

Sun 

Cadence 

Zycad 

Digital 

Sharp System Products—^NO OEM 

Ikos Systems 

Hewl«t-Packaid 

IBM 

Intergraph 

Sumitomo Denko 'Wâ iiĉ j&̂ Qa; 

SIMUCA0 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All TXimkey & SW Companies 

Source: Dataquest CFebtuary 1992) 

8.7 

7.6 
6.0 
5.2 
4.1 
2.6 
1.0 
.7 
.4 
.1 
.0 
.0 

36.5 

32.3 
4.2 

.0 
17.8 
18.8' 

7.2 
.0 

4.7 
3.7 
2.1 
2.6 
.8 

.5 

.2 

.1 

.0 

.0 
22.0 

19.8 
2.2 
.0 

14.6 
7.4 

.0 
7.6 

.0 

.0 

1.9 
.0 
.0 
.1 
.1 
.0 
.0 
.0 

9.8 

7.8 

1.9 
.0 
.0 

9.8 

330 
0 

46 
0 

18 
12 

49 
53 
4 

11 
0 
0 

523 

495 

29 
0 

442 
81 

23.9% 

20.9% 

16.4% 

14.2% 

11.1% 

7.1% 

2.8% 

1.9% 

1.2% 

.4% 

.0% 

.0% 

100.0% 

88.5% 

11.5% 

.0% 

48.6% 

51.4% 

32.8% 

.0% 

21.6% 

17.0% 

9.5% 

11.9% 

3.8% 

2.0% 

.8% 

.6% 

.0% 

.0% 

100.0% 

10.2% 

.0% 

66.3% 

33.7% 



66 CAO/CAM/CAE—Electronic Design Automation Applications 

I I 
I 5 u. =3 
I 6>| ° 

I H s 
I Lf ^ 

I 
a £ ^ 1 

2- I I I^ ?S I I III 

rl 
P3 

I 
I 

V u 
a s 

*§ t 5 « 

u w 
b P 

1 frS 
iS 

,« 
Fh 

3 

» ŝ  
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Table 20 (Continued) 
1991 PreUmlnary CAD/CAM/CAE Market Share 

Application: 
Platform; 
Region; 
Units; 

Electionic Design Automation 
Personal Computer 
Asia 
Millions of U.S. Dollars/Actual Units 

e 
H* 

I 
I 
i 

Company 

Total 
Factory 

Revenue 

.2 

.0 

.0 

.0 

.0 

.0 

4.4 

137.9 

51.4 

85.1 

1.4 

29.3 

108.6 

Hardware 
Revenue 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

4.4 

71.6 

27.3 

43.9 

.4 

27.2 

44.4 

Software 
Revenue 

.1 

.1 

.0 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

53.5 

19.5 

33.0 

1.0 

.0 

53.5 

Hardware 
Units 

Shipped 

3 

0 

40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,155 

9,882 

6,133 

3,712 

37 

6,130 

3,752 

Total 
Factory 

Revenue 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

3.2% 

100.0% 

37.3% 

6l.7% 

1.0% 

21.2% 

78.8% 

Market Sti 

Hardware 
Revenue 

.1% 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

6.1% 

100.0% 

38.1% 

61.4% 

.6% 

38.0% 

62.0% 

I 

Integrated SlBceia SjOtew 

ALDEC 

EvereJt Systems 

Digital 

Tanner Reseafch 

Masstedc 

Accel Technologies 

The CAD Group 

Omation 

SIMUCAD 

Foresight Resources 

Tedinische Computer Systeme 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian^Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Soufce: Dataquest (Febniaiy 1992) 
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Table 21 CContlnued) 
1991 PraUmlnary CAD/CAM/CAE Market Share 

^plication: 
Platform: 
Region; 
Unite: 

Electronic Design Automation 
Ail Platfomis 
Rest of "World 
Millions of U.S. Dollars/Actual Units 

e 

! 

I 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
I 
i 

EEsof 

Tetadyne 

Apple Computer 

Royal Digital Systems 

LPKF 

Spectrum Software 

Accel Technologies 

Capilano Computing 

Massteck 

Ziegler 

American Small Business Comp. 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

.0 

4.9 

42.3 

40.7 

.5 
1.0 

27.1 

15.1 

.0 

.0 

.2 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

4.7 

27.5 

27.0 

.2 

.3 

24.0 

3.5 

.2 

.2 

.0 

.1 

.0 

.1 

.0 

.1 

.1 

.0 

.0 

.1 

9.2 

8.3 

.3 

.6 

.0 

9.2 

0 
0 

39 
0 

5 
0 

0 
0 

0 

0 

0 

394 

2,678 

2,656 

3 

19 
2.580 

99 

.5% 

.5% 

.4% 

.3% 

.3% 

.2% 

.1% 

.1% 

.1% 

.1% 

.0% 
11.7% 

100.0% 

96.4% 

1.2% 

2.4% 

64.2% 

35.8% 

.0% 

.0% 

.6% 

.0% 

,3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

17.0% 

100.0% 

98.1% 

.8% 

1.1% 

87.3% 
12.7% 

Source: DaUquest (February 1992) 



Table 22 
1991 Preliminary (:LU>/C|IM/CAE Market Share 

Applkacion; 
Platform: 
Region: 
Units: 

Electronic Design AntomsfSon 
Technical Workstation 
Rest of World 
Millions of U.S. Dollars/Actual Units 

e 
t-t 

I 
I 
2? 
5-

i 
t 
i 
I 

Market Sha 

Coinpaay 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory 
Revenue Shipped gtvenue 

Hardware 
Revenue 

Sun 

Hewlett-Packard 

Intergraph 

Digital 

LSI Logic 

Genrad 

Computervis^ 

Zuken 

Analogy 

Siemens Nixdorf Info systeme 

COMPASS Design Automation-VLSI 

Comdisco Systems 

Solboume 

Compact Software 

Soyal Digital Systems 

EEsof 

Data L̂ O 

Teradyne 

IBM 

ACTEL 

Xilinx 

Auiodedt 

3.0 

2.5 

2.0 

1.2 

.8 

.7 

.6 

.5 

-5 

.4 

.3 

.3 

.2 

.0 

.0 

2.7 

2.1 

1.1 

.9 

.1 

.1 

.2 

.2 

.0 

.2 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

A 
.0 

.6 

.5 

.2 

.3 

.5 

.1 

.2 

.3 

.0 

.0 

.1 

.0 

.0 

214 

212 

23 

46 

2 

7 

7 

3 

0 

6 
1 

0 

46 

0 

0 

0 

0 

0 

3 

0 

0 

0 

21.8% 

18.1% 

14.6% 

8.9% 

5.7% 

4.8% 

4.2% 

3.7% 

3.6% 

2.9% 

2.2% 

2.1% 

1.6% 

1.0% 

.9% 

.9% 

.7% 

.7% 

.3% 

.1% 

34.0% 

27.0% 

14.2% 

11.4% 

1.0% 

1.7% 

2.0% 

2.7% 

.0% 

2.4% 

.1% 

.0% 

2.8% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



I 

I 

Table 22 (Continued) 
1991 PrcUminary CAD/CAM/CAE Market Share 

0 
l -k 

1 
i 1 
1 
1 1 ft 

Application: 
Platform: 
Region: 
Units: 

' 

Company 

Other Companies 
All Companies 

All NA.-Based Companies 

AU Asian-Based Companies 

Electronic Design Aucomatian 
Technical Workstation 
Rest of 'World 
Millions of U.S. 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Dollars/Actual Units 

Total 
Factory ] 

Revenue 
.0 

13.9 

13.0 

.5 

.4 
7.0 

6.9 

Elardware 
Revenue 

.0 
7.8 

7.4 
.2 
.2 

5.9 
1.9 

Software 
Revenue 

.0 
3.7 

3.2 

.3 

.1 

.0 

3.7 

Hardware 
Units 

Shipped 
0 

568 

559 
3 
6 

518 

50 

Total 
Factory 

Revenue 
.2% 

100.0% 

93.4% 

3.7% 

2.9% 
50.3% 
49.7% 

» • 

Market Sha 

Hardware 
Revenue 

.0% 

100.0% 

94.9% 
2.7% 
2.4% 

75.2% 

24.8% 

Source: Dataquest (Febniary 1992) 



Table 23 
1991 PrfimimfftA$l^/^Cm^ Market Share 

Application: 
Platform: 
Region: 
Units: 

^ectfontc Design Autoroa^op 
Host-Dependent 
Rest of World 
Millions of U.S. DoUars/ActtBl B S ^ 

e 
h^ 

Is) 

I 
2" 
5-

Market Shar 

CompaiiY 
Digital 

IBM 

Inteigraph 

LSI Logic 

Compact SofNt^ 

Gcnrad 

Teradyne 

COMPASS Design Automation-VLSI 

Data I/O 

Analogy 

EEsof 

Other Companies 

AH Companies 

All NJL-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Tlamkey & SW Companies 

Source: Oataquest (Febniaiy 1992) 

Total Hardware Total 
Factory Hanhrare Software Units Factory 

Revenue Revenue Bgiytenue Shipped Revenue 
Hardware 

Revenue 

o 

I 

a 

3.7 

1.3 

.9 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

4.0 

10.2 

10.2 

.0 

.0 

7.6 

2.6 

2.6 
.7 
.4 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

3.8 
7.6 

7.6 
.0 

.0 

6.4 

1.2 

.0 

.3 

.0 

.0 

.0 

.0 

.0 

.8 

.8 

.0 

.0 

.0 

.8 

0 
20 

8 

0 

0 

0 
0 

0 

0 

0 
0 

155 
184 

184 

0 

0 

155 

29 

35.9% 
12.5% 

8.3% 

.9% 

.9% 

.3% 

.3% 

.3% 

.1% 
38.9% 

100.0% 

100.0% 

.0% 

.0% 

74.6% 
25.4% 

34.9% 
9.4% 

5.4% 

.1% 

.0% 

.1% 

.0% 

.4% 

.0% 

.0% 

.0% 

49.7% 
100.0% 

100.0% 
.0% 

.0% 

84.5% 

15.5% 



Table 24 
1991.Frelliiiliuuy CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic I>esign Automation 
Server 
Rest of World 
Millions of U.S. Dollars/Actual Units 

i 
I 
3 

I 
I 
I 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Hevenue Revenue Revenue Shipped Reveoue 

Market Share 

Hardware 
Revenue 

a 
i 
I 

Digital 

Solboume 

Intergraph 

Sun 

Hewlett-Packard 

IBM 

Olher Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based CompanUJS 

All Hardware Companies 

All Turnkey & SW Companies-

1.7 

.6 

.5 

.4 

.2 

.1 

.0 
3.6 

3.6 

.0 

.0 

3.0 

.5 

1.2 

.6 

.2 

.4 

.2 

.1 

.0 
2.7 

2.7 

.0 

.0 

2.4 

.3 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

0 

24 
5 

9 
11 
10 

0 

60 

60 

0 

0 

55 
5 

48.3% 
16.8% 
14.0% 

12.0% 

6.4% 

2.5% 
.0% 

100.0% 

100.0% 

.0% 

.0% 

84.9% 

15.1% 

45.9% 
22.0% 
9.0% 

13.4% 

7.1% 
2.6% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

90.3% 
9.7% 

Source; Dauquest (Fdmiiry 199?) 



Table 25 
1991 PrcUnOoiaif Ctai/CAM/CAB Market Share 

Applicadon: 
Platform; 
Region: 
Units: 

Electronic Design AutoiQ^ll^ 
Personal Computer 
Rest of World 
Millions of US, DoUars/Actilit Units 

^ 

I 
I 

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenne Revenue Shipped Revenue 
Hardware 

Revenue 

I 
I 
i 

Compaq 
IBM 
Oread 

Altera 

BmHONEX 

Data I/O 
Xilinx 

Hewlett-Packard 

PADS Software 

ACTEL 
Autodesk 

Apple Computer 

Compaa Software 

LPKF 

Spectrum Software 

EEsof 

Massteck 

Accel Technologies 

Capilano Computing 

Ziegler 

Teradyne 

Genrad 

American Small Bu^ess Comp. 

6.0 

2.1 

1.8 

.7 

.5 

.4 

.3 

.3 

.3 

.3 

.2 

.2 

.0 

.0 

.0 

.0 

6.0 

2.0 

.0 

.0 

.1 

.0 

.0 

.3 

.0 

.0 

.0 

.2 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.8 

.6 

.4 

.4 

.3 

.0 

.2 

.2 

.2 

.0 

.0 

.0 

.1 

.1 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

1,025 
496 

0 
0 
9 
0 
0 

53 
0 
0 
0 

39 

0 

5 

0 

0 

0 

0 

0 

0 

0 

1 

0 

41.0% 

14.5% 
12.6% 

4.7% 

3.2% 

2.6% 
2.2% 

2.1% 

1.7% 

1.7% 
1.4% 

1.2% 

.9% 

.8% 

.7% 

.5% 

.3% 

.3% 

.3% 

.2% 

.2% 

.1% 

.1% 

63.3% 

21.4% 

.0% 

.0% 

.5% 

.0% 

.0% 

2.6% 

.0% 

.0% 

.0% 

1.7% 

.0% 

.7% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



I 
I 
I 

i 

Table 25 (Contliiue«I) 
1991 PreUmlnary CAD/CAM/CAE Market Share 

Application: 
Platfonm; 
Region; 
Units: 

Electronic Design Automation 
Persona] Computer 
Rest of World 
Millions of U.S. DollarVActual Units 

Company 
Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Factory 

Revenue 

.9 
14.6 

14.0 

.0 

.6 

9.5 
5.1 

Hardware 
Revenue 

.9 
9.4 

9.3 
.0 
.1 

9.3 
.1 

Software 
Revenue 

.0 
4.6 

4.1 
.0 

.5 

.0 
4.6 

Hardware 
Units 

Shipped 

239 
1,866 

1,853 
0 

14 
1,852 

15 

Total 
Factory 

Revenue 
6.4% 

100.0% 

95.8% 

.0% 
4.2% 

65.2% 

34.8% 

Market Sta 

Hardware 
Revenue 

9.6% 

100.0% 

98.7% 
.0% 

1.3% 
98.7% 

1.3% 

Source: Dataquest (Febniary 1992) 



Table 26 
1991 Prellsitmay iCiSi/eMA/CAE Market Share 

.̂ >plicatic>n: 
Platform: 
Region: 
Units: 

acctronic CAE 
All Platforms 
"Worldwide 
Millions of U.S. DoUar^Actual Units 

I 

{ 
I 5? n 
g-

•5 

I 
I 

Market S 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Mentor Graphics 

Sun 

Hewlett-Packard 

Cadence 

Valid 

Distal 

Compaq 

Intefgraph 

NEC 

Synopsys 

IBM 

Wacom 

Vtewlogic Systatti 

RacaURedac 

Rijitsu 

Zycad 

Siemens Nixdorf Info systeme 

COMPASS Design Automation-VLSE 

EEsof 

Zuken 

Autodesk 

ComputeTvUlkilfi 

Xilinx 

239.9 

167.9 

117.0 

95.1 

89.8 

86.4 

84.5 

79.1 

46.2 

41.9 

36.9 

36.6 

36.5 

32.3 

30.6 

30.0 

24.7 

21.3 

20.5 

20.1 

19.5 

19.4 

18.0 

69.6 

145.8 

96.7 

.0 

3.1 

59.6 

84.5 

21.7 

30.8 

.0 

35.0 

7.3 

.0 

1.5 

19.0 

23.7 

12.3 

2.2 

.1 

8.1 

.0 

7.0 

.0 

100.7 

.0 

.0 

74.9 

64.8 

2.7 

.0 

27.3 

11.7 

31.4 

.0 

25.5 

30.7 

26.4 

8.6 

.0 

8.7 

18.8 

18.1 

12.1 

19.5 

4.7 

16.2 

2,331 
9,982 

10,580 

0 

362 

575 

14,451 

616 

2,873 

0 

8,636 

603 

0 

133 

686 

230 

338 

44 

15 

117 

0 

202 

0 

13.5% 

9.4% 

6.6% 

5.3% 

5.0% 

4.8% 

4.7% 

4.4% 

2.6% 

2.3% 

2.1% 

2.1% 

2.0% 

1.8% 

1.7% 

1.7% 

1.4% 

1.2% 

1.2% 

1.1% 

1.1% 

1.1% 

1.0% 

9.2% 

19.2% 

12.7% 

.0% 

.4% 

7.8% 

11.1% 

2.9% 

4.1% 

.0% 

4.6% 

1.0% 

.0% 

.2% 

2.5% 

3.1% 

1.6% 

.3% 

.0% 

1.1% 

.0% 

.9% 

.0% 
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Table 26 (Continued) 
1991 Preliminary CAD/CAU/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Sertronic CAE 
All Platforms 
"Worldwide 
MiUions of US. Dollars/Actual Units 

6 

I 
I 
•a 
a. 

I 
I 
I 
i 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 
AnaCAD 
Quad Design Tedmotpgy 

Everex Systems 
Zlegler 

Contec Microelectronics 

Sol bourne 

Kloeckner-Moeller 

Compact Software 

Scientific & Engineering S|W 

EPIC Design Technology 

Quancic Laboratories 

Motorola 

ALDEC 

debts Systemhaus 

Tokyo Electron—NO OEM 

Sony 

ISDATA 

ALS Design 

Silvar-Lisco 
Dell Computer 

Century Research Center 

CAD/CAM Group 

SIMUCAD 

4.5 

4.3 

4.3 

4.3 

4.0 

4.0 

3.7 

3.6 

3.5 

3.5 

2.9 

2.5 

2.5 

2.4 

2.2 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 
1.7 

.0 

.0 

4.3 

.0 

.0 

4.0 

.9 

.0 

.0 

.0 

.0 

.0 

.0 

.6 

.7 

1.8 

.0 

.2 

.0 

1.9 
1.0 

.0 

.0 

4.5 

4.0 

.0 

4.3 

3.6 

.0 

2.6 

2.9 

3.5 

3.1 

2.7 

2.5 

2.5 

1.4 

1.1 

.0 

1.7 

1.8 
1.0 
.0 

.7 

1.8 

1.7 

0 

0 

1,265 

0 

0 
340 

130 

0 

0 

0 

0 

0 

0 

19 

8 

118 
0 

37 
0 

488 

11 
0 

0 

3% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

.0% 

.0% 

.6% 

.0% 

.0% 

.5% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.1% 

.2% 

.0% 

.0% 

.0% 

.2% 

.1% 

.0% 

.0% 



Table 26 (Continued) 
1991 I^cUmlnary CAD/CAM/CAE Market Share 

^:^licationi 
Platform; 
Region: 
Units: 

Elear<»iic CAE 
All Platforms 
Worldwide 
Millions of UA Dollars/Actual Units 

B* 

I 
2" 
8-
a 
4 

I 
I 
I 

Market Sha 

CcMnpany 

Phase Three Logic 
Research Machines 

X-TRA 

Caditron 

Omcon 

Ontos 

Qmatlon 

Cascade Design Automation 

Auco$ elektfonische Geiate 

Serbi 

Spectrum Software 

National Semiconduaor 

Intrinsic 

PADS Software 

ISKA 
Infinite Graphics 
DAT Standard Info ssystemes 

Dou^as Electrooics 

Inca 

Visionics 
Technische Computer Systeme 

CAD Language Systems 

Foresight Resources 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

1.7 
1.7 
1.6 
1.6 
1.4 

1.3 
1.2 
1.2 
1.2 

1.1 
1.1 
1.0 
1.0 

.9 

.9 

.8 

.8 

.8 

.7 

.7 

.6 

.6 

.6 

.0 

1.7 

.3 

.8 

1.2 

.0 

.0 

.0 

.4 

.0 

.0 

.2 

1.0 

.0 

.4 

.0 

.0 

.0 

.7 

.0 

.1 

.0 

.0 

1.6 

.0 

.7 

.6 

.1 
1.3 
1.2 
.8 
.8 

1.1 
1.1 
.9 
.0 
.7 
.4 
.8 
.7 
.8 
.0 
.5 
.5 
.5 
.5 

0 
266 

70 

25 
39 
0 
0 
0 

116 

0 
0 
8 

10 
0 

16 
0 
0 
0 

3 
3 

17 
0 

0 

% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 

,0% 

,0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

.0% 

.2% 

.0% 

.1% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.1% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 



Table 26 (Continued) 
1991 Prellmlnarr CAD/CAM/CAE Market Share 

Applicacion: 
Platform: 
Region; 
Units: 

Electrcnic CAE 
All Platforms 
Worldwide 
Millions of US. Dollars/Actual Units 

e 

(o 

{ 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Rcyenae Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
S 

Capilano Cooiputiiig 

NCR Microelectronics 

Accel Teclinologies 

PLUS Logic 

Tanner Research 

The CAD Group 

BV Engineering 

Object Design 

Objectivity 

American Small 

Bobcat Systems 

Simutest 

Cascade Graphics 

DAPCO 

Vamp 

MacNeal-Schwendler 

Number One Systems 

Sierra Semiconductor 

Innovative Data Design 

Masta Coiporation 

Dolphin Integration 

Comp. 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.1 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 26 (Contlnaed) 

o 
^ 

1 
8 

I 
1 

Application: 
Platform; 
Region: 
Units: 

Compaoy 
Other Companies 

All Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

ElectTOTiic CAE 

All PJatforms 
Worldwide 
Millions of U.S. 

' 

All European-Based Companies 
All Hardware Cooipanies 

All "nimkey & SW Companies 

Source: Dataquest (Febmary 1992) 

Dollars/Actual Units 

Total 
Factory 

Revenue 

61.7 

1,782.7 

1,527.9 
146.3 

108.5 

596.9 
1,185.8 

Hardware 
Revenue 

56.6 

758.9 

657.4 

71.2 

30.3 
526.7 
232.2 

Software 
Revenue 

4.5 
730.6 

600.2 

63.2 

67.2 

.0 

730.6 

Hardware 
Units 

Shipped 

9,077 
67,388 

61,453 
4,532 

1,402 
57,594 

9.794 

Total 
Factory 

Revenue 

3.5% 
100.0% 

85.7% 
8.2% 
6.1% 

33.5% 

66.5% 

Market Sha 

Hardware 
Revenue 

7.5% 
100.0% 

86.6% 

9.4% 
4.0% 

69.4% 

30.6% 

a 

I 

I 



Table 27 
1991 Prellffllai^fr mB/HAWCAE Market Share 

H* 

N) 

I 
s 

I 
I 

Application; 
Platform: 
Region: 
Unlcs: 

Electronic CAE 
Technical Workstation 
Worldwide 

Millions of U.S. DolJais/Actual Units 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market Sha 

Hardware 
Revenue 

Mentcw: Gr^d^c^lir 

Sun 

Valid 

Cadence 

Hewlett-Padeird 

Inteigraph 

Synopsys 

NEC 

Racal-Redac 

Siemens Nlxdoff Info nj^steme. 

Zuken 

COMPASS Design Automation-VLSI 

Computervision 

Digital 

Viewlogic Systons 

LSI Logic 

Qgicktum Systems 

Logic Automation 

Fujitsu 

EEsof 

HP Cade 

Analogy 

Comdisco Systems 

Ascent Logic Corp. 

239.9 

142.7 

89.8 

86.8 

83.7 

66.8 

41.9 

29.1 

28.1 

24,7 

20.1 

19.6 

19.0 

18.0 

16.2 

14.0 

14.0 

13.9 

12.8 

11.9 

10.7 

10.0 

9.8 

7.5 

69.6 

125.0 

3.1 

.0 

699 

15.5 

.0 

16,3 

1.5 

12,3 

8.1 

.6 

6.8 

11.1 

.0 

1.4 

14.0 

.0 

7.9 

.1 

6.4 

.0 

.0 

.0 

100,7 

,0 

64,8 

68.2 

.0 

25.1 

31.4 

10.5 

22.4 

8.7 

12,1 

16.3 

4.7 

2.0 

13.6 

10.5 

.0 

13.9 

3.6 

10.3 

3.2 

9.0 

8.8 

6.0 

2,331 

9,347 

362 

0 

5,417 

493 

0 

1.507 

133 

338 

117 

39 

193 

575 

0 

36 

75 

0 

301 

15 

46 

0 

0 

0 

21.0% 

12.5% 

7.9% 

7.6% 

7.3% 

5.9% 

3.7% 

2,6% 

2.5% 

2,2% 

1,8% 

1.7% 

1.7% 

1.6% 

1.4% 

1.2% 

1.2% 

1.2% 

1.1% 

1.0% 

.9% 

.9% 

.9% 

18.2% 

32.7% 

.8% 

,0% 

18.3% 

4.1% 

.0% 

4.3% 

,4% 

3,2% 

2.1% 

.2% 

1.8% 

2.9% 

3.7% 

.0% 

2.1% 

.0% 

1.7% 

.0% 

.0% 

.0% 
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5 o ? Q P -"S 

OS S 

£ • * • 

1 ^ 
5 -s 

®1992 Dataquest Incoipofated February—Reproduction Prohibited 



Table 27 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Eiectronic CAE 
Technical Workstation 
Worldwide 
Millions of U.S. DoUan/Actual Units 

e 
hu 

I 

I 

Market Shar 

Compaoy 

Total Hardware Total 
Factory Hardware Software Units Factory 

Reyenue Revenue Revgoue Shipped Revenue 
Hardware 

Revenue 

I 
i 

XUinx 
CAD/CAM Group 

Sophia Systems 

Compact Software 

Omron 

SIMUCAD 

Ontos 
Cascade Design Automation 

So! bourne 

National Semiconductor 

ISKA 

Microsim 

CAD Language Systems 

NCR Microelectronics 

Everex Systems 

Phase Three Logic 
Technlsche Coo^uter Systeme 

ISDATA 

Object Design 

Objectivity 

Inca 

ALS Design 

Infinite GrapiMt 

DAPCO 

1.8 
1.8 

1.6 
1.4 

1.4 

1.3 
1.3 
1.2 

1.1 

.9 

.9 

.9 

.6 

.5 

.5 

.5 

.5 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.0 

.0 

.4 

.0 

1.2 

.0 

.0 

.0 
1.1 

.2 

A 

.0 

.0 

.0 

.5 

.0 

.1 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

1,6 
1.8 
1.1 

1.4 
.1 

1.3 
1.3 
.8 

.0 

,8 
A 

.8 

.5 

.4 

.0 

.4 

.4 

.4 

.3 

.3 

.0 

.2 

.2 

.1 

0 
0 

13 
0 

39 
0 
0 
0 

221 
8 

16 
0 
0 
0 

55 

0 

12 

0 

0 

0 

1 

0 

0 

0 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

,1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

,0% 

.1% 

.0% 

.3% 

.0% 

.0% 

.0% 

,3% 

.0% 

.1% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 



Table 27 (Coatinued) 
1991 PreUminary CA0/CAM/CAE Market Share 

Application: 
Platfonn; 
Region: 
Units: 

Electronic CAE 
Technical Workstation 
Worldwide 
Millions of U.S. DoUars/Actual Units 

e Company 

Market JOtii 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenne 
Hardware 

Revenue 

I 
S" g-

Sierra SeinloffiiffiitdtQr' 
Serbl 
Simutest 
Other Coa^^anies 

All Companies 

All N.A,-Based Comf^nies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

.1 

.1 

.0 

.0 
1,140.2 

991.0 
73.6 
75.6 

259.5 
880.6 

.0 

.0 

.0 

.0 
381.9 

321.3 
38.0 

22.6 

223.5 
158.4 

.1 

.1 

.0 

.0 
531.2 

457.1 

30.9 
43.2 

.0 
531.2 

0 

0 

0 

0 

22,007 

19,272 

2,139 
596 

15,808 

6,199 

.0% 

.0% 

.0% 

.0% 
100.0% 

86.9% 
6.5% 
6.6% 

22.8% 

77.2% 

.0% 

.0% 

.0% 

.0% 
100.0% 

84.1% 

9.9% 
5.9% 

58.5% 
41.5% 

I 
I 

Source Dataquest CPelKuary 1992) 



Table 28 
1991 Preliminary mSUffiilfM/CAE Market Share 

e 

a 

•§ 

8 
•0 

3 

i 

Application: 
Flatforai: 
Hegion: 
Units: 

Electronic CAE 
Host-Dependent 
\Porldwide 
Millions of U.S. Dollars/Actual Units 

Company , 

Total 
Factory 

Hevenue 
Hardware 

Revenue 
Software 
Rcrenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market Share 

Hardware 
Revenue 

Digital 

Fujitsu 
I 

Intetgrapti 

Cadence 

T^adyne 

COMPASS Design Au^mil^usell^ 

LSI Logic 

Compaa Software 

Meta-Software 

EEsof 

Genrad 

Scientific Calc. 

Data I/O 

Test Systems Stratî |B8:: 

Analogy 

Computervision 

debis Systemhaus 

Logic Automation 

ISDATA 

Miaosim 

MacNeal-Schwendler 

SIMUCAD 

46.5 

12.7 

8.7 

6.9 

6.3 

1.7 

1.6 

.9 

.8 

.8 

.8 

.7 

.7 

.6 

.5 
A 
.3 
.3 
.2 
.1 

.1 

.1 

33.0 
7.9 
4.4 

.0 

.9 
1.6 
.2 
.0 
.0 
.0 
.2 
.2 
.0 
.0 
.0 
.1 
.1 
.0 
.0 
.0 
.0 
.0 

.5 
3.6 
1.4 

5.3 
3.9 
2.5 
1.2 

.9 

.7 

.7 

.5 

.6 

.7 

.6 

.5 

.1 

.2 

.3 

.1 

.1 

.1 

.1 

0 

214 

81 

0 

4 

6 

3 

0 

0 

0 

2 

4 

0 

0 

0 

10 

2 

0 

0 

0 

0 

0 

38.7% 

10.6% 

7.2% 

5.7% 

5.3% 

1.4% 

1.3% 

.8% 

.7% 

.7% 

.6% 

.6% 

.5% 

.5% 

.4% 

.3% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

43.8% 

10.4% 

5.8% 

.0% 

1.2% 

2.1% 

.2% 

.0% 

.0% 

.0% 

.2% 

.2% 

.0% 

.0% 

.0% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

,0% 

file:///Porldwide


Table 28 (Continued) 
1991 PrtUxBisxuy CAD/CAM/CAE Market Share 

^plkcation: 
Flatfonn: 
Region: 
Units: 

Electronic CAE 
Host-Dependent 
"Worldwide 
Millions of U.S. Dollars/Actual Units 

to 

Company 

MariEet Shar 

Total Hardware Total 
Factory Hardwaic Software Units Factory 

Kevenue Reveni^ Revenue Shlpited Revenue 
Hardware 

Revenue 

I 
J 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

28.4 

119.9 

106.8 

12.7 
.4 

74.2 

45.7 

27.Q 
W.J 

67.4 

7.9 
.1 

60.0 

15.3 

1.1 

25.4 

20.5 
3.6 
1.4 

.0 
25.4 

1,117 

1.443 

1,227 
214 

2 

1,117 
326 

23.7% 
100.0% 

89.1% 
10.6% 

.4% 
61.9% 
38.1% 

35.9% 
100.0% 

89.5% 

10.4% 

.1% 

79.7% 

20.3% 

I 

Source: Dataquest (Febnury 1992) 



Table 29 
1991 PnhiS^iitmf mEI/CAM/CAE Market Share 

Applicationi 
Platform: 
Region; 
Units: 

Electronic CAE 
Server 
Worldwide 
Millions of U.S. DoUars/Ac&ud Uia^ 

Market $liafe 

Compafly 

Total Hardware Total 
Factory Har<dware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 
S 
R 

s 

I 
5-

I 
I 
I 

Zycad 

Sun 

Digita] 

Ikos Systems 

Hewiett-PaAjftd 

Intergraph 

Sol bourne 

Cadence 

IBM 

SIMUCAD 

N^cNeal-Schwendler 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All EuFopean-Based Companltt 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dataijuest (Fdmuiy l^Z} 

30.0 
25,2 
21.6 

13.1 
4.8 

3.6 

2.9 

1.4 

.8 

.1 

.1 

33 
106.8 

106.8 
.0 

.0 

68.3 

38.5 

23.7 
20.8 

15.5 
13.1 
4.0 

1.8 

2.9 
.0 

.7 

.0 

.0 

.0 

82.5 

82.5 
.0 

.0 

57.0 

25.5 

.0 

.0 

.0 

.0 

.0 

•9 
.0 

1.4 

.0 

.1 

.1 
3.0 

5.4 

5.4 

.0 

.0 

.0 

230 
635 

0 

61 

236 

37 

119 
0 

173 
0 
0 

0 

1,490 

1,490 

0 

0 

1,224 

267 

28.1% 
23.6% 

20.2% 
12.2% 

4.5% 
5A% 

2.8% 

1.3% 
.7% 
.1% 

.0% 

3.1% 
100.0% 

100.0% 
.0% 

.0% 

64,0% 

36.0% 

28.7% 

25,2% 
18.8% 

15,8% 

4,8% 

2.2% 

3.5% 
.0% 

.9% 

.0% 

.0% 

.0% 

100.0% 

100.0% 

,0% 

.0% 

69.1% 

30.9% 
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Table 30 (Coatlflued) 
1991 PreUmliiary CAD/CAM/CAE Market Share 

e 

1 
a 
1 
1 I 
1 
I 
1 1 a 0 
9 1 
1 

Application: 
Platform: 
Region: 
Units: 

Companr 
Teradyne 

Dell Computer 

ALS Design 

Research Machines 

X-TRA 

Caditron 

ISDATA 

Compact Software 

Phase Three Logic 

Omation 

Aucos elektronische Geiate 

Spectrum Software 

Sert)i 
Intrinsix 

PADS Software 

Electrcwiic CAE 
Personal Computer 
Worldwide 
Millions of US. 

DAT Standard info ssystcnaes 

• Douglas Electronics 

Visionics 

Infinite Graphics 

Scientific Gale. 

Foresi^t Resources 

Capilano Computing 

Inca 

Dollars/Actual Units 

Total 
Factory 

Revenue 

2.2 

1.? 

1.8 

1.7 

1.6 

1.6 

1.4 

1.3 

1.3 

1.2 

1.2 

1.1 

1.1 

1.0 

.9 

.8 

.8 

.7 

.7 

.6 

.6 

.5 

.5 

Hardvrare 
Revenue 

.0 

1.9 

.2 

1.7 

.3 

.8 

.0 

.0 

.0 

.0 

A 

.0 

.0 

1.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.5 

Software 
Revenue 

L7 

,0 

1.6 

.0 

.7 

.6 

1.2 

.5 
1.1 

1.2 

.8 

1.1 

1.1 

.0 

.7 

.7 

.8 

.5 

.7 

.6 

.5 

.5 

.0 

Hardware 
Units 

Shipped 

0 

488 

37 

266 

70 

25 

0 

0 

0 

0 

116 

0 

0 

10 

0 

0 

0 

3 

0 

0 

0 

0 

2 

Total 
Factory 

Revenue 

.5% 

.5% 

A% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

Market Shar 

Hardware 
Revenue 

.0% 

.9% 

.1% 

.8% 

.2% 

.4% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.5% 

.0% 

.0% 

.0% 

.0% 

.0% 

, .0% 

.0% 

.0% 

.2% 



Table 30 (Continued) 
1991 PreUmlnary CA0/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Worldwide 
Millions of U.S. Dollars/Actual UiJiffiS 

Market Shar 

Company 

Total 
Factory 

Revenue 

.5 

.4 

.4 

.4 

.4 

.3 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

Hardware 
Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Hardware Total 
Software Units Factory 
Revenue shipped Revenue 

Hardware 
Revenue 

f 
I 

I 

I 

Accel Technologies 

PLUS Logic 
Tanner Research 

The CAD Group 

BV Engineering 

Digital 

debis Systcmhaus 

American Small Business Comp. 

SIMUCAD 

Bobcat Systems 

Genrad 

Cascade Graphics 
Technische Compute* Systeme 

Simutest 

Vamp 
Number One Systems 

Innovative Data Design 
National Semiconduaor 

Masta Corporation 

Dolphin Integration 
NCR lUicroelectrMiics 

.4 

.4 

.4 

.4 

.4 

.2 

.2 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

0 

0 

0 

0 

0 

0 

6 
0 

0 

0 

10 

0 

5 

0 

0 

3 

0 

0 

0 

0 

0 

% 

% 

% 

% 

% 

% 

,0% 

0% 

,0% 

0% 

0% 

0% 

0% 

0% 

0% 

,0% 

0% 

0% 

0% 

0% 

0% 

,0% 

0% 

,0% 

0% 

,0% 

0% 

,0% 

0% 

,0% 

0% 

0% 

0% 

0% 

0% 



Table 30 (Continued) 

I 

I 

Application: 
Platform: 
Region: 
Units; 

Company 

Odier Companies 

All Companies 

t 

All N.A.-Based Companies 
All Asian-Based Companies 

All European-Based 

Electronic CAE 
Personal Computer 
Worldwide 
Millions of US. 

Companies 

All Hardware Companies 

All Turnkey & S\P Compan lies 

Dollars/Actual Units 

Total 
Factory 

Revenue 
30.2 

415.8 

323.4 

60.1 
32.4 

194.8 
221.0 

Hardware 
Revenue 

29,8 

219.2 

186.3 
25.4 
7.6 

186.2 

33.0 

Software 
Revenue 

.4 

168.6 

117.3 
28.7 
22.6 

.0 

168,6 

Hardrvare 
Units 

Shipped 

7,961 

42,448 

39,464 

2,179 
804 

39,446 
3,002 

Total 
Factory 

Revenue 

7.3% 
100.0% 

77.8% 
14.4% 

7.8% 
46.8% 

53-2% 

Market Share 

Hardware 
Revenue 

13.6% 

100.0% 

85.0% 
11.6% 

3.5% 
84.9% 

15.1% 

S 

Source; rtiuquest (Fcbmary 199?) 

a s 
I 
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Table 31 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

Appllcatioii; 
Platfomi: 
Region; 
Units: 

Electronic CAE 
All Platforms 
North America 
Millions of U.S. Dollars/Actual Units 

O 
H* 

$ 
Is) 

s* 

{ 
f 

I 
I 
n 
a. 

Marke 

Company 

Contec Microelectronics 
SIMUCAD 

Compact Software 

Dell Computer 

Ontos 

Zuken 

Spectrum Software 

Intrinsix 

Infinite Graphics 

Omation 

Douglas Electronics 

Cascade Design Automation 

Visionics 
National Semiconductor 

Silvar-lJsco 
Capllano Computing 

PLUS Logic 

PADS Software 
NCR Microelectronics 

Accel Technologies 

The CAD Group 
BV Engineering 

CAD Language SysCediS 

Tanner Research 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
1.6 

1.5 
1.4 
1.2 
1.2 
1.0 
1.0 
1.0 
.8 
.8 
.8 
.7 
.7 

.5 

.5 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.3 

.3 

.0 

.0 

.0 
1.2 
.0 
.4 
.0 

1.0 
.0 
.0 
.0 
.0 
.0 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

1.4 
1.4 
1.4 
.0 

1.2 
.6 

1.0 
.0 
.8 
.8 
.8 
.5 
.5 
.4 
.3 
.5 
.4 
.4 
.4 
.4 
.4 
.4 
.3 
.3 

0 
0 
0 

322 
0 
6 
0 

10 
0 
0 
0 
0 
3 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Hardware 
Revenue 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

0% 

0% 

0% 

4% 

,0% 

1% 

0% 

3% 

0% 

0% 

0% 

0% 

0% 

0% 

,0% 

,0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 

0% 



Table 31 (Contiiiiied) 
1991 Pfeltadnary CAD/CAM/CAE Market Share 

I 
i 

I 
P 

I 
n 
o. 

Application: 
Platform: 
Region: 
Units: 

Companr 
Foresight Resources 

Object D e s i ^ 

Electronic CAE 
All Platforms 
North America 
Millions of US. 

American Small Business Comft, 

Objectiwty 

Bobcat Systems 

Simutest 

Cascade Graphics 

Vamp 

Sierra Semiconductor 

Innovative Data Design 

Technische Computer Systeme 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Comjjanies 

All Turnkey & SW Compan ies 

Dollars/Actual J3tM 

Total 
Factory 

Revenue 

-3 

.3 

,3 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

29.8 

818.3 

800.3 

1.0 

17.0 

278.7 

539.6 

Hardware 
Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

28.7 

316.9 

315.7 

.4 

.8 

246.5 

70.4 

Software 
Revenue 

.2 

.3 

.3 

.2 

.2 

•2 

.2 

.2 

,1 

.1 

.0 

.3 

357.6 

343.1 

.6 

13.9 

.0 

357.6 

Hardware 
Units 

Shipped 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4,254 

28,025 

27,948 

6 
72 

25,867 

2,159 

Total 
Factory 

Revenue 

.0% 

.0% 

.0% 

,0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

3.6% 

100.0% 

97.8% 

.1% 

2.1% 

34.1% 

65.9% 

Market 

Hardware 
Revenue 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

9.1% 

100.0% 

99.6% 

. 1 % 

.3% 

77.8% 

22.2% 

Source: Dataquest (ftbmaiy 19920 
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Table 52 (Continued) 
1991 PrtOiminary CAD/CSM/CU Market Share 

Application; 
Platform: 
Region: 
Units: 

Electronic CAE 
Technical Workstation 
North America 
Millions of U.S. Dollars/Actual Units 

@ 
« 
to 

•§ 

1 
J? 8-

I 
I 

Market 

Company 

llotal 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

Test Systems Strategies 

EPIC Design Technology 

Genrad 

Scientific & Engineering SW 

Quantic Laboratories 

Motorc4a 

CAD/CAM Group 

Scientific Calc. 

Contec MiooelectroolijiS! 

ACTEL 

Ontos 

Minx 

SIMUCAD 

Data I/O 

Zuken 

Solboume 

Autodesk 

Cascade Design AutoiAstion 

Microsim 

Compaa Software 

Silvar-Lisco 

National Semiconductor 

Phase three Logic 

NCR MloDetectronics 

3.4 

3.1 

3.0 

2.5 

2.3 

2.1 

1.8 

1.7 

1.6 

1.6 

1.2 

1.2 

1.1 

1.0 

1.0 

.9 

.8 

.7 

.6 

.6 

.5 

.5 

.5 

.4 

.0 

.0 

.6 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.4 

.9 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

2.9 
2.8 

2.0 

2.5 

2.1 

2.1 

1.8 

.9 
1.4 

1.4 

1.2 

1.1 

1.1 

1.0 

.6 

.0 

.8 

.5 

.5 

.6 

.3 

.4 

.4 

.4 

0 

0 

29 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

6 
179 

0 

0 

0 

0 

0 

4 

0 

0 

,6% 

.6M 

.6% 

.5% 

.4% 

A% 

-3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

,4% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.3% 

.6% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 



Table 32 (CootliiiKd) 
1991 Prellffllnary CAD/CAM/CAE Market Share 

Application: 
Platfomi: 
Region: 
Units: 

Eiectronic CAE 
Technical Wctfkstation 
North America 
Millions of U.S. DoliaiVActual Units 

N 

S" 
R 

g 

a 
2 

I. I 
i 

Market 

Company 

Everex Systems 

CAD language Systems 

Object Design 

Objectivily 

Infinite Graphics 

Sierra Semiconductor 

Simutest 

Technlsche Computer Syŝ iBiiê  

Other Con^panies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Tbmkey A SW Companies; 

Total 
Factory Hardware 

Sevenue Revenue 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

.4 

.3 

.3 

.2 

.2 

.1 

.0 

.0 

.0 

543.1 

527.4 

1.0 

14.8 

124.1 

419.1 

.4 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

156.2 

155.0 

.4 

.8 

107.5 

48.7 

.0 

.3 

.3 

.2 

.2 

.1 

.0 

.0 

.0 

273.8 

261.5 
.6 

11.8 

.0 

273.8 

49 
0 
0 
0 
0 
0 
0 
0 
0 

9,902 

9,824 

6 

71 

7,993 
1,908 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

97.1% 
.2% 

2.7% 
22.8% 
77.2% 

.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
100.0% 

99.2% 

.3% 

.5% 
68.8% 

31.2% 

Source: Dataquest (Fd>niary 1992) 



Table 33 
1991 PreUmliigrr CAD/CAM/CAE Market Share 

^plication: 
Platform: 
Region: 
Units: 

Electronic CAE 
Host-Dependent 
North America 
Millions of U.S. DoUars/Actual Units 

IM 

s 

I 
I 
(V 

Market S 

Company 

Total 
Factory 

Revenue 

22.5 

5.3 
5.2 

4.0 

.9 

.8 

.7 

.6 
A 
A 
A 
.3 
.3 
.2 
.2 
.1 
.1 
.1 

Hardware 
Revenue 

15.8 

.0 
2.6 
.6 
.1 
.7 
.2 
.0 
.0 
.0 
.0 
.1 
.0 
.0 
.0 
.0 
.0 
.0 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

o 

I 

I 

Digital 

Cadence 

Intergraph 

Teradyne 

LSI Logic 

COMPASS Design A\iaimaeia6rWSA 

Scientific Calc. 

Meta-Software 

EEsoF 

Test Systems Strategic^ 

Compact Software 

Geniad 

Data I/O 

Analog)" 

Logic Automation 

Computervisioo 

SIMUCAD 

Micros im 

.4 

4.0 

.8 

2.4 

.7 

1.2 

.6 

.5 

.3 

.4 

.4 

.2 

.3 

.2 

.2 

.0 

.1 

.1 

0 

0 

48 

2 

2 

3 

4 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

38.7% 

9.2% 

9.0% 

6.8% 

1.6% 

1.4% 

1.2% 

1.1% 

.6% 

.6% 

.6% 

.6% 

.5% 

.4% 

.3% 

.2% 

.1% 

.1% 

45.3% 

.0% 

7.5% 

1.6% 

.3% 

2.1% 

.5% 

.0% 

.0% 

.0% 

.0% 

.2% 

.0% 

.0% 

.0% 

.1% 

.0% 



Table 33 (Continued) 
1991 Prelitninary CAD/CAH/CAE Market Sixm 

Application: 
Platform: 
Region; 
Units; 

Electronic CAE 
Host-Dependent 
North America 
Millions of U.S. DoUars/Acuial Units 

to 

I 

! 

5-

Company 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Con^nies 

All Turnkey & SW Companies 

Total 
Factory Hardware 

Revenue Revenue 
15.7 

58.1 

58.1 

.0 

.0 
37.6 

20.4 

14.9 
35.0 

35.0 
.0 
.0 

30.7 

4.3 

rare 
nue 

.0 

12.7 

12.7 
.0 
.0 
.0 

12.7 

Hardware 
Units 

Shipped 

615 
676 

676 
0 
0 

615 
61 

Total 
Factory 

Revenue 

26.9% 
100.0% 

100.0% 

,0% 

.0% 
64.8% 

35.2% 

Market 

Hardware 
Revenue 

42.5% 
100.0% 

100.0% 
.0% 

.0% 
87.8% 

12.2% 

Source: Dataquest (Febniaiy 1992) 

I 

I 



Table 34 
1991 Preilmlmry CAD/CAM/CAE Markiit Share 

Application: 
Platfonn; 
Region: 
Units: 

Electronic CAE 
Server 
North America 
Millions of U.S. Dollarsi/Actual tUtfS 

6 

I 
I 
8-

I 
I 
I 
fi 
o. 

Market S 

Com|>aiiy 

Total Hardware Total 
Factory Bardrrare Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Banhvare 

Revenue 
Zycad 

Sun 

Digital 

Ikos Systeofil 

Sol bourne 

Intergraph 

Hewlett-Packard 

IBM 

SIMUCAD 

Other Companies 

All Companies 

All N.A.-B3sed Companies 

All Asian-Based Companies 

All European-Based Companies 

Ail Hardware Companies 

All TXimkey & SW Companies 

Source: DitiqueM (Pebnwiy 1992) 

19.5 
13.1 
10.4 

7.8 

2.4 

2.2 

2.0 

.2 

.1 

.0 

57.7 

57.7 
.0 
.0 

36.0 

21,7 

154 
lO.S 

7.5 
7.8 
2.4 

1.1 
1.7 
.2 

.0 

.0 

46.9 

46.9 

.0 

.0 

30.4 

16,5 

.0 

.0 

.0 

,0 

.0 

.5 

.0 

.0 

.1 

.0 

.6 

.6 
,0 

.0 

.0 

.6 

150 
292 

0 

37 
97 

22 

99 
52 

0 
0 

748 

748 

0 

0 

577 
172 

33.8% 

22.7% 

18.0% 
13.6H 
4.1% 

3.8% 

3.5% 
.4% 

.1% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

62.3% 

37.7% 

32.9% 

23.1% 

15.9% 
16,7% 

5.1% 
2,3% 

3.6% 
.4% 

.0% 

.0% 
100.0% 

100.0% 
.0% 

.0% 
64.8% 

35.2% 
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Table 35 (Continued) 

@ 

I 
I 

i 
I 
I 

I 

App\iaa.\on: 
Platform: 
Region: 
Units: 

Company 

Vision ics 

Compact Software 

Capjlano Computing 

PLUS Logic 

PADS Software 

Accel Technologies 

The CAD Group 

BV Engineering 

Tanner Research 

Foresight Resources 

Electronic CAE 
Personal Computer 
North America 
Millions of U.S. Dollars/Actual Units 

American Small Business Comp, 

Digital 

Bobcat Systems 

SIMUCAD 

Simutest 

Cascade Graphics 

Vamp 

Innovative Data Design 

Genrad 

National Semicotidudor 

NCR Microelectronics 

Total 
Factory 

Revenue 

.7 

.5 

.5 

.4 

.4 

A 

.4 

.4 

.3 

-3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

Hardware 
Rerenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

,0 

.0 

,0 

.0 

.0 

.0 

,0 

.0 

Software 
Revenue 

.5 

.5 

.5 

.4 

.4 

A 

A 

A 

3 

.2 

.3 

,2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

,0 

Hardware 
Units 

Shipped 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

Total 
Factory 

Revenue 

A% 

.3% 

.3% 

.3% 
,3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.m 

.1% 

.m 

.1% 

.OW 

.0% 

Market Sh 

Hardware 
Revenue 

.0% 

.0% 

,0% 

,0% 

.0% 

.0% 

.0% 

.0% 

.0% 

,0% 

,0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 35 (ConOnHed) 
1991 Preliminary CAD/CAM/CAE Market Share 

Applkation: 
Plalfbnn: 
Region: 
Units: 

Electronic CAE 
Personal Computer 
North America 
Millions of U.S. Dollars/Actual Units 

1 
I 

[Company 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: DaUquest (Fcbtuafy 1992) 

Total 
Factory 

Revenue 
14.1 

159.4 

157.2 

.0 
2.2 

81.1 

78.3 

Hardware 
Revenue 

13.8 

78.9 

78.9 
.0 
.0 

77.9 
1.0 

Software 
Revenue 

.3 
70.4 

68.3 
.0 

2.1 
.0 

70.4 

Hardware 
Units 

Shipped 

3,639 

16,699 

16,699 
0 

0 
16,682 

17 

Total 
Factory 

Revenue 

8.9% 
100.0% 

98.6% 

.0% 
1.4% 

50.9% 
49.1% 

Market Sh 

Hardware 
Revenue 

17.5% 
100.0% 

100.0% 

.0% 

.0% 

98.7% 

1.3% 

a 

a 
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CAD/CAM/CAE-^lectronic Design Automation Applications 
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Table 36 (Continued) 
1991 PreUminary CAO/CAM/CA£ Market Sliare 

Applfcafion: 
Platform; 
Region: 
Units: 

Electronic CAE 
All Platforms 
Europe 
Millions of U.S. Dollars/Actual IWS 

Market S 

Company 

Total Hanhrare Total 
Factory Hardware Software Units Factory 

Bevenue Hcvenue Eevenue Shipped Revenue 
Hardware 

Revenue 

I 
I 
I 

I 
1) 
3 

I 

Serbl 

Compact Software 

ISKA 

i-Logix 

DAT Standard info ssystemesf 

Inca 

Scientific & Engineering SW 

Dell Computer 

Technische Computer Systeme 

Solboume 

Silvar-lisco 

ALDEC 

National Semlcan&iGt6r 

Omation 

Everet Systems 

Motorola 

Foresight Resources 

PADS Software 

Zuken 

DAPCO 

CAD Language Systeois 

Meta-Software 

MacNeal-Scbwendler 

Number O n e Systems 

1.1 

.9 

.9 

.8 

.8 

.7 

.7 

.6 

.6 

.5 

.5 

.5 

.5 

.4 

.3 

.3 

.3 

.3 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.4 

,0 

.0 

,7 

.0 

.6 

.1 

.5 

.0 

.0 

.1 

.0 

.3 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

1.1 

.6 

A 

,8 

.7 

.0 

.7 

.0 

.5 

.0 

.3 

.5 

.4 

.4 

.0 

.3 

.2 

.2 

0 

0 

16 

0 

0 

3 

0 

166 

16 

47 

0 

0 

4 

0 

101 

0 

0 

0 

1 

0 

0 

0 

0 

3 

2% 

2% 

,2% 

2% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

0% 

0% 

,0% 

,0% 

0% 

,0% 

,0% 

,0% 

.(M 

.0% 

.2% 

.0?* 

-OW 

.3% 

.0% 

.m 

.0% 

.2% 

.0% 

.0% 

.0% 

.0% 

. 1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
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I 

I 
I 

Table 36 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
All Platforms 
Europe 
Millions of US. Dollars/Actual Units 

Market S 

Company 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory 
Revenue Sh^M'cd Revenue 

Hardware 
Revenue 

Cascade Design Autotn^dOia 

Accel Technologies 

Ontos 

Tanner Research 

Objectivity 

Cascade Graphics 

Masta Corporation 

NCR Microelectronics 

American Small Business OMi^' 

Object Design 

Dolphin Integration 

Other Companies 

All Compariies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Con^anies 

All Turnkey & SW Companies 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

22.4 

544.^ 

454.2 

.2 

90.5 

214.2 

330.6 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

18.7 

255.7 

226.6 

.1 

29.0 

188.7 

67.0 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

4.1 

198.4 

145.4 

.1 

52.9 

.0 

198.4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,266 

24,074 

22,757 

1 

1,316 

21,583 

2,491 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

4.1% 

100.0% 

83.4% 

.0% 

16.6% 

39.3% 

60.7% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

7.3% 

100.0% 

88.6% 

.0% 

11.3% 

73.8% 

26.2% 

Soufce: Dataquest (Fdi)fuary 1992) 
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Table 37 CConflnued) 
1991 PKUinlnary CAO/CAM/CAE Market Share 

I 
I 
8-

I 
i 

Application: 
Platform: 

Region; 
Units: 

Electronic CAE 

Technical Workstation 
Europe 

Millions of U.S. Dollars/Actual Units 

Market S 

Company 

Viewloglc Systeois 

CoQKlisco Systems 

Quicktum Systems 

Test Systems S t raMj^ 

Autodesk 

ISKA 

i-Logix 

Scientific A"Eiiifflab«fe>g SW 

Data I/O 

Silvar-Lisco 

ACTEL 

National Semicooduaor 

ISDATA 

Technische Con^oter SyMeme 

Compact Software 

Xilinx 

Motorola 

Inca 

Zuken 

ALS Desigq 

Microsim 

DAPCO 

CAD language S y ^ < ^ 

Solboume 

Total 
Factory 

Revenue 
1.8 
1.8 
1.4 
1.1 
1.1 

.9 

.8 

.7 

.6 

.5 

.5 

.4 

.4 

.4 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

Hardware 
Revenue 

.0 

.0 
1.4 
.0 
.0 
.4 
.0 
.0 
.0 
.0 
.0 
.1 
.0 
.1 
.0 
.0 
.0 
.2 
.1 
.0 
.0 
.0 
.0 
.1 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

1.5 

1.6 

.0 

1.0 

1.1 

.4 

.8 

.7 

.6 

.3 

.5 

.4 

.4 

.3 

.4 

.3 

.3 

.0 

.1 

.2 

.2 

.1 

.1 

.0 

0 

0 

8 

0 

0 

16 

0 

0 

0 

0 

0 

4 

0 

11 

0 

0 

0 

1 

1 

0 

0 

0 

0 

30 

.5% 

.5% 

.4% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

1.1% 

.0% 

.0% 

.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.1% 

.0% 

.0% 

.0% 

.2% 

.1% 

.0% 

.0% 

.0% 

.0% 

.1% 



Table 37 (Contlnticd) 
1991 Preliminary CAO/C^H/CAE Market Share 

Application; 
Platfonn: 
Region: 
Units: 

ElectrcMiic CAE 
Technical Workstation 
Europe 
Millions of U.S. DoUars/Actual VHm 

Market S 

Company 

Total 
Factory 

Revenue 
.1 

.1 

.1 

.1 

.0 

.0 
,0 

.0 

.0 

334.1 

274.1 

.2 

59.8 

83.1 

251.0 

Hardware 
Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

124.5 

103.1 
.1 

21.3 
70.5 
54.0 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

I 

a s 
I 
o. 

Cascade Desigo i^Bmasmil 

Meta-Software 

Ontos 

Serbi 

Objectivity 

Everex Systems 

Ob|ect Design 

NCR Microelectronics 

Other Companies 

All Companies 

All MA.-Based Companies 

All Asian-Based Conq>anies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: I>auquat (Febnuuj 1999 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

137.7 

106,5 
.1 

51.1 
.0 

137.7 

0 

0 

0 

0 

0 

4 

0 

0 

0 

6,167 

5,655 
1 

511 

4,562 

1,605 

.0% 

.0% 
,0% 
.<M 

.<M 

.0% 

.0% 

.0% 

.0% 
100.0% 

82,0% 

.1% 

17.9% 

24.9% 

75.1% 

.m 

.0% 

,0% 

.0% 

.0% 

.0% 

,0% 

.0% 

.0% 

100.0% 

82.8% 

.1% 

17.1% 

56.7% 

43.3% 



Table 38 
1991 FreUaittetery CAD/CAM/CAE Market Share 

Application; 
Platfomt 
Region: 
Units: 

Electronic CAE 
Host-Dependent 
Europe 

Millions of U.S. Dollars/Actual Units 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

! 

I 

I 
I 

I 

I 

Digital 

Intergraph 

Teradyne 

Cadence 

COMPASS E t e ^ : Aai|?oation-VLSI 

LSI Logic 

Genrad 

debis Systemhau^' 

EEsof 

Computervisicai 

Compact Softwail^ 

Analogy 

ISDATA 

Data I/O 

Test S t e r n s Strategies 

MacNeal-Schwendler 

Logic Automation 

Microsim 

Meta-Software 

18.3 

2.3 

1.8 

1.1 

.7 

.4 

.3 

-3 

.3 

.3 

,2 

.2 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

13.2 

1.2 

.2 

.0 

.7 

.0 

.1 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.4 

1.1 

.9 

1.1 

.3 

.2 

.2 

.3 

.0 

.2 

.2 

.1 

.2 

.1 

.1 

.1 

.0 

.0 

0 

22 

1 

0 

2 

1 

1 

2 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

51.6% 

6.6% 

4.9% 

3.2% 

2.1% 

1.1% 

1.0% 

.8% 

.8% 

.7% 

.6% 

.6% 

.3% 

.2% 

. 1 % 

. 1 % 

55.5% 

5.0% 

1.0% 

.0% 

2.9% 

.2% 

.3% 

.3% 

.0% 

.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 38 (Continued) 
1991 Preliminary CAD/C«M/CAE Market Share 

Application: 
Platform; 
Region: 
Units; 

Electronic CAE 
Host-Dependent 
Europe 

' Millions of U.S. DoUare/Actual XH^ 

e 
h-* 

I 
Tl 

e-

Company 

Total 
Factory Hardware Software 

Revenue Revenue R( 
are 
lue 
1.1 

6.5 

5.1 
.0 

1.4 
.0 

6.5 

Hardware 
Units 

Shipped 
338 
376 

374 
0 
2 

338 
38 

Total 
Factory 

Revenue 
24.2% 

100.0% 

98.8% 
.0% 

1.2% 

75.9% 
24.1% 

Market Sl 

Hardware 
Revenue 

34.5% 
100.0% 

99.7% 
.0% 

.3% 
90.0% 

10.0% 

Other Companies 
Ail Companies 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

8.6 

35.5 

35.1 
.0 
.4 

26.9 
8.6 

8.2 

23.7 

23.7 
.0 
.1 

21.4 
2.4 

Source: Dataquest (February 1999 

c 

I 
I 
i 



Table 39 

0 
H* 

to 

1 
1 
! 

1 1 

1 
1 •g 

n 

1 9 
TJ 

1 

Application: 
Platform 
Region: 
Units: 

Company 

Digital 
Sun 

Zycad 

Ikos Systems 

Hewlett-Packard 

Intergraph 
Solboume 

IBM 

MacNeal-Schwendler 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

Electronic CAE 
Server 
Europe 
Millions of U.S. 

• 

All European-Based Companies 
AM Hardware Companies 

All Turnkey & SW Companies 

Dollars/Actual Units 

Total 
Factory 

Revenue 
8.6 

6.9 
4.5 
2.6 
2.0 
1.0 
.4 

.3 

.1 

3.3 
29.7 

29.7 
.0 
.0 

20.9 
8.8 

Hardware 
Revenue 

6.2 

5.7 
3.6 
2.6 
1.7 

.5 

.4 

.3 

.0 

.0 
21.0 

21.0 
.0 
.0 

16.9 
4.1 

Software 
Revenue 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

.1 
3.0 

3.3 

3.3 
.0 
.0 
.0 

3.3 

Hardware 
Units 

Shipped 
0 

152 

34 
12 

99 
10 
16 

69 
0 
0 

392 

392 

0 
0 

348 
44 

Total 
Factory 

Revenue 
29.0% 

23.3% 
15.2% 

8.8% 

6.8% 

3.3% 
1.3% 
1.0% 

.2% 

11.1% 

100.0% 

100.0% 

.0% 

.0% 

70.2% 
29.8% 

Market Sh 

Hardware 
Revenue 

29.7% 

27.3% 
17.0% 

12.5% 

7.9% 
2.4% 

1.9% 

1.3% 
.0% 

.0% 

100.0% 

100.0% 
.0% 

.0% 
80.6% 

19.4% 

Source: DaUquest (Febniary 1992) 



Table 40 
1991 PrdUfldnaty^ c;<|D/<qi|M/CAE Market Share 

/fjplication: 
Platform; 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Europe 
Millions of US. Dollars/Actual Units 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Rcveaue Revenoe Shipped Hevcime 
Hardware 

Revenue 

ve 
N) 

f 
a 

I 
•n n 

1 1 -3 

1 1 
1 
s 
a 

Compaq 

IBM 

Hewlen-Packavd 

Autodesk 

Aucotec 

Ziegler 

Kloeckner-Mpd^ 

Altera 

Oread 

Xilinx 

EEsof 

Apple Computer 

Viewlogic Systems 

Data I/O 

ACTEL 

Racal'Redac 

ALS Design 

Research Machioes 

X-TOA 

Caditron 

Microslm 

ISDATA 

Aucos elekU^iSB^: Cerate 

41.4 

14.4 

12.6 

8.9 

8.0 

4.2 

3.7 

3.7 

3.5 

2,9 

2.7 

2.4 

2.2 

2.2 

2.0 

2.0 

1.8 

1.7 

1.6 

1.6 

1.5 

1.4 

1.2 

41.4 

13.7 

10.1 

.0 

2,8 

.0 

.9 

.0 

,0 

.0 

.0 

2.1 

.0 

.0 

.0 

.0 

.2 

1.7 

.3 

.8 

.0 

.0 

.4 

.0 

.0 

.0 

8.9 

4.4 

4.2 

2.6 

3.1 

3.5 

2.6 

2.4 

.0 

1.9 

2.2 

1.8 

1.9 

1.6 

.0 

.7 

.6 

1.4 

1.2 

.8 

7,081 

3,386 

2,168 

0 

142 

0 

130 

0 

0 

0 

0 

504 

0 

0 

0 

0 

37 

266 

70 

25 

0 

0 

116 

28.4% 

9.9% 

8,6% 

6,1% 

5.5% 

2,9% 

2.6% 

2.5% 

2.4% 

2,0% 

1.8% 

1.7% 

1.5% 

1.5% 

1.4% 

1.4% 

1.2% 

1.1% 

1.1% 

1.1% 

1.0% 

1.0% 

47.9% 

15,9% 

11.6% 

.0% 

3,2% 

.0% 

1.0% 

.0% 

.0% 

.0% 

.0% 

2.5% 

.0% 

.0% 

.0% 

.0% 

.2% 

1.9% 

.4% 

.9% 

.0% 

.0% 

.4% 



Table 40 COsntlnuedO 
1991 PrelMi^uy CAD/CAM/CAE Market Share 

l-A 

I 
I 

I 

I 
I 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Persona] Computer 
Eurofje 
Millions of U.S. Dollars/Actual Units 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market 

Hardware 
Revenue 

Serbi 
DAT Standard info ssysiemes 
Dell Canputer 

Teradyne 

Scientific Gale, 

ALDEC 
Inca 

Omaeion 

Compact Software 

Everex Systems 

debis Systemhaus 
PADS Software 

Foresight Resources 

Techniscbe Computer Systeme 

Number One Systems 

Genrid 
Accel Technolo^es 

Tanner Research 

National Semiconductor 

Cascade Graphics 

Masta Corporation 

American SmaL Bu^ess Comp. 

Dolphin Integration 

1.1 

.8 

.6 

.6 

.6 

.5 

.5 

.4 

.3 

.3 

.3 

.3 

.3 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

.6 

.0 

.0 

.0 

.5 

.0 

.0 

.3 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.1 

.7 

.0 

.5 

.6 

.5 

.0 

.4 

.0 

.0 

.2 

.2 

.2 

.0 

.0 

.0 

.0 

0 

0 

166 

0 

0 

0 

2 

0 

0 

97 

6 

0 

0 

5 

3 

4 

0 

0 

0 

0 

0 

0 

0 

.7% 

.5% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

,0% 

0% 

7% 

,0% 

,0% 

0% 

6% 

0% 

0% 

3% 

1% 

,0% 

,0% 

0% 

0% 

0% 

0% 

,0% 

,0% 

0% 

,0% 

,0% 

0% 



i 

Table 40 (Continued) 
1991 Prellminarr CAD/0M/CAE Market Share 

Application: 

Platform: 
Region: 

Units; 

Electronic CAE 

Personal Computer 
Europe 

Millions of U.S. DolfaiVAcUKtl tjtid^ 

e 
t - * 

lo 

S* 

Cooipaiiy 

Market S 

Totai Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Reveaue Shipped Revenue 
Hardware 

Revenue 

Other Companies 

All Companies 

10.7 

145.5 

10.7 

86.5 

.1 

51.0 

2,928 

17.139 

7.4% 

100.0% 

12.3% 

100.0% 

I 
I 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Gon^>anies 

Ail Turnkey & SW Companies 

SoUfce: Dataquest CFebnurr 199̂ 0 

115.3 

.0 

30.2 

83.4 

62.2 

78.9 

.0 

7.6 

79.9 

6.6 

30.6 

.0 

20.4 

.0 

51.0 

16,335 

0 

804 

16,334 

804 

79.3% 

.0% 

20.7% 

57.3% 

42.7% 

91.2% 

.0% 

8.8% 

92.3% 

7.7% 

I 
I 
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Table 41 (Coatinued) 

1991 Prellnilnafr CAD/^iiM/CAE Market Share 

Is) 

•g 

1 
1 

I 
I 
i 

Application: 
Platfoimi 
Region: 
Units: 

Electronic CAE 
All Platforms 

Asia 

Millions of U.S. DoUars/ActBatESriB 

,, 

Compaay 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market 

Hardware 
Revenue 

Contec Microelectronics 

Tokyo Electron—HNO OEM 

Autodesk 

Sony 

ACTEL 

COMPASS Design Automation-VLSI 

Century Research Center 

LSI Logic 

Meta-Software 

Comdisco Systems 

Logic Automation 

Teradyne 

Altera 

Omron 

Test Systems Strategies 

Analogy 

Vantage Anal>^l5 Systems 

Apple Computer 

Mlciosim 

Compaa Software 

Silvar-Lisco 

Siemens Nixdorf Info systeme 

Quantic Laboratories 

2.4 

2.2 

2.2 

2.0 

1.9 

1.9 

1.9 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 

1.2 

1.1 

1.1 

1.0 

1.0 

.9 

.9 

.7 

.6 

.0 

.7 

.0 

1.8 

.0 

.2 

1.0 

.2 

.0 

.0 

.0 

.2 

.0 

1.2 

.0 

.0 

.0 

.9 

.0 

.0 

.0 

.4 

.0 

2.2 

1.1 

2.2 

.0 

1.8 

1.7 

.7 

1.2 

1.4 

1.3 

1.4 

.9 

1.2 

.1 

1.1 

1.0 

.9 

.0 

1.0 

.6 

.5 

.3 

.5 

0 

8 

0 

118 

0 

4 

11 

4 

0 

0 

0 

3 

0 

39 
0 

0 

0 

213 

0 

0 

0 

10 

0 

.6% 

.5% 

.5% 

.5% 

.5% 

.5% 

.4% 

.4% 

.4% 

.4% 

.4% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

.3% 

.2% 

.2% 

.2% 

. 1 % 

.0% 

.4% 

.0% 

1.0% 

.0% 

. 1 % 

.6% 

. 1 % 

.0% 

.0% 

.0% 

. 1 % 

.0% 

.7% 

.0% 

.0% 

.0% 

.5% 

.0% 

.0% 

.0% 

.2% 

.0% 



Table 41 (Conttaued) 
1991 PreUmtaary CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
All Platforms 
Asia 
Millions of U.S. Dollars/Actual Units 

Market 

Company 

Total 
Factory Hardware 

Revenue Rcivenue 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

I 
I 
I 
s 

I 

I 

1-Logix 
EPIC Design Technology 
Cascade I>esign Automation 
Scientific & Engineering SW 
SIMUCAD 
PADS Software 
ALDEC 
Everex Systems 
Motorola 
CAD Language Systails 

Object Desi^ 
NCR Microelectronics 
Tanner Research 

The CAD Group 
Technische Computer $0^aai 
Omation 

Objectivity 
National Semiconductor 
Foresight Resources 
Accel Technologies 

.6 

.4 
4 
4 
3 
2 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.6 

.3 

.2 

.4 

.3 

.1 

.1 

.0 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

0 
0 
0 
0 
0 
0 
0 

25 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 4 l (Continued) 
1991 PreUmlnary CAD/CAM/CAE Market Share 

Application: 
Piatforaj; 
Region; 
Units; 

Electronic CAE 
Ali Platfonns 
Asia 
Millions of U.S. Dol^gai/Ji0M WM 

Q Comiany 

Market 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

Other Companies 

AD Companies 

7.4 

395.7 

7.2 

171.7 

.0 

168.0 

1,271 

13,466 

1.9% 

100.0% 

4.2% 

100.0% 

I 
I 
5? 

All N.A,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companleg 

250.0 

145.0 

.8 

89.3 

306.5 

100.6 

70.7 

.4 

78.2 

93.4 

105.3 

62.4 

.3 

.0 

168.0 

8,930 

4,525 

11 

8,356 

5.110 

63.2% 

36.6% 

.2% 

22.6% 

77.4% 

58.6% 

41.2% 

.2% 

45.6% 

54.4% 

Source: Dttaquest O'dnuarjr 1999 

I 
I 
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Table 42 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Technical Workstation 
Asia 
Millions of U.S. Dollars/Actual Units 

Market S 

Compaoy 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

g 

1 
I 
2? 8-

I 
•0 

3 

o. 

Meta-Softwate 
Omron 
Test Systems Strategies 

Vantage Analysis Systems 
Analogy 

SUvar-IJsco 

Siemens Nixdorf Info systeme 

Data I/O 

Teradyne 

Quantic laboratories 

i-Logix 
ACTEL 

Compact Software 

Scientific & Engineering SW 

EPIC Design Technology 

Cascade Design Automation 

Xilinx 

Autodesk 

SIMUCAD 

Microsira 

Motorola 

CAD language Systems 

Object Desi^ 

NCR MiaoelectTonics 

1.4 

1.4 

1.1 

1.1 

1.0 

.9 

.7 

.7 

.7 

.6 

.6 

.4 

.4 

.4 

.4 

.4 

.3 

.2 

.2 

.0 

1.2 

.0 

.0 

.0 

.0 

.4 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.2 

.1 

1.0 

.9 

.9 

.5 

.3 

.7 

.4 

.5 

.6 

.4 

.4 

.4 

.3 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

0 

39 

0 

0 

0 

0 

10 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5% 

5% 

4% 

3% 

3% 

3% 

3% 

2% 

2% 

2% 

% 

% 

% 

% 

% 

% 

% 

0% 

0% 

0% 

0% 

0% 

,0% 

,3% 

,0% 

0% 

,0% 

4% 

0% 

1% 

0% 

,0% 

,0% 

0% 

0% 

0% 

0% 

,0% 

,0% 

0% 

,0% 

0% 

0% 

0% 

0% 



Table 42 (Continued) 

e 

1 
S 

S 

I 
1 
jp 3-

1 
1 
S 

Application: 
Platform: 
Region: 
Units: 

Company 

Electronic CAE 
Technical Workstation 
Asia 
Millions of U.S. 

Technische Computer Systeme 

Objectivity 

Everex Systems 

National Semiconductor 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: DaUquest (Febniaiy 1999 

Dollars/Actual Units 

Total 
Factory 

Revenue 
.0 

.0 

.0 

.0 

.0 

255.1 

182.0 

72.3 
.8 

48.8 
206.2 

Hardware 
Revenue 

.0 

.0 

.0 

.0 

.0 

97.3 

59.5 

37.5 
.4 

42.4 

54.9 

Software 
Revenue 

.0 

.0 

.0 

.0 

.0 

116.9 

86.5 
30.2 

.3 

.0 

116.9 

Hardware 
Units 

Shlfyped 
1 
0 
1 
0 

0 

5,653 

3.511 

2,131 
11 

2,991 
2,662 

Total 
Factory 

Revenue 
.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

71.4% 

28.3% 

.3% 

19.1% 

80.9% 

Market 

Hardware 
Revenue 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

. 61.1% 

38.5% 
.4% 

43.6% 
56.4% 

I 



Table 43 
1991 PreUmltfirjr CiiUD^CAM/CAE Market Shiire 

^>plication: 
Platfona 
Region: 
Units: 

Electronic CAE 
Host-Dependent 
Asia 
Millions of U.S. DdfeftS^Actual tMi» 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
I 
I 

Fujitsu 

Digital 

Teradyne 

Inteigiaph 

Cadence 

Compact Softwsi^ 

Meta-Software 

Data I/O 

LSI Logic 

EEsof 

COMPASS Design Auton«|i£ipa>yLSl 

Test Systems Strategies 

Analogy 

Logic Automation 

Microstm 

SIMUCAD 

12.7 

4.3 

.6 

.5 

.4 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

7.9 

3.0 

.1 

.3 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

3.6 

.1 

.4 

.1 

.4 

.2 

.2 

.2 

.1 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

214 

0 

0 

5 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

55.8% 

18.7% 

2.5% 

2.3% 

1.9% 

1.0% 

.8% 

.8% 

.7% 

.7% 

.7% 

.5% 

.2% 

.1% 

.0% 

.0% 

55.6% 

21.0% 

.6% 
1.8% 

.0% 

.0% 

.0% 

.0% 

.1% 

.0% 

1.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 43 CCoadnued) 
1991 JftvUmlnary CAD/CUM/CAE Market Share 

Application: 
Platform: 
Region; 
Units; 

Electronic CAE 
Host-Dependent 
Asia 
Millions of US. Dollan/Actual XSn3S» 

Company 

Market S 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Heveaue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
51 

Other Compianies 
All Companies 

All N.A.-Based Companies 
All Asian-Based Companies 
All European-Based Companliii! 
All Hardware Companies 
All "nimkey & SW Companies 

3.0 

22.7 

10.0 
12.7 

.0 
7.1 

15.6 

2.8 
14.1 

6.3 
7.9 

.0 
5.8 
8.4 

.0 
5.8 

2.3 
3.6 
.0 
.0 

5.8 

116 

337 

123 
214 

0 
116 
221 

13.1% 
100.0% 

44.2% 
55.8% 

.0% 
31.2% 
68.8% 

19.9% 
100.0% 

44.4% 
55.6% 

.0% 
40.9% 
59.1% 

I 

I 

Soutce: Dataquest (Febniaiy 1992) 



Table 44 
1991 Preliminary C^/CilM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

Electronic CAE 
Server 
Asia 
Millions of U.S. DoUafs/Actual Units 

K) 

•s 

I 
I 5? n 

Company 

Market S 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 
Zycad 

Sun 

Ikos SysteaBj 

Digital 

Cadence 

Hewiett-Facfcsid 

Intergraph 

IBM 

SIMUCAD 

Other Companies 

All Companies 

6.0 

4.9 

2.6 

2.0 

1.4 

.6 

.2 

.2 

.0 

.0 

17.9 

4.7 

4.1 

2.6 

1.4 

.0 

.5 

.1 

.2 

.0 

.0 

13.6 

.0 

.0 

.0 

.0 

1.4 

.0 

.0 

.0 

.0 

.0 

1.5 

46 

186 

12 

0 

0 

31 

2 

43 

0 

0 

320 

33.5% 

27.4% 

14.6% 

10.9% 

7.8% 

3.5% 

1.2% 

1.1% 

.1% 

.0% 

100.0% 

34.9% 

29.8% 

19.2% 

10.3% 

.0% 

3.9% 

.7% 

1.3% 

.0% 

.0% 

100.0% 

I 

I 
All N.A.-Based Companies 

All Asian-Based Compaotes 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source; Dataquest (Fdxuaiy 1992) 

17.9 

.0 

.0 

10.3 

7.6 

13.6 

.0 

.0 

8.8 

4.8 

1.5 

.0 

.0 

.0 

1.5 

320 

0 

0 

272 

48 

100.0% 

.0% 

.0% 

57.4% 

42.6% 

100.0% 

.0% 

.0% 

64.5% 

35.5% 
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Table 45 (Continued) 
1991 PreUmlnary CAD/qAM/CAE Market Share 

^)ptic^on; 
Platfonn: 
Region: 
IftiilS: 

Electnxiic CAE 
Personal Computer 
Asia 
Millions of US. Dollars/Actual Units 

^ 

Company 

Market 
Total Hardware Total 

Factory Hardvrare Software Units Factory 
Hercnue Revenue Revenue Shipped Revenue 

Hardware 
Revenue 

I 
9 

I 
i 

The CAD Gidtq» 
Omation 

Technische Completer SyMettber 

Accel Technologies 

Foresight Resources 

Other Companies 

All Conpanjes 

All N.A.-Based Companies 

All Asian-Based Companies 

All Eurt^iean-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

.0 

.0 

.0 

.0 

4.4 

100.0 

40.0 
60.1 

.0 

23.0 

77.0 

.0 

.0 

.0 

.0 

.0 
4.4 

46.6 

21.3 
25.4 

.0 

21.3 

25.4 

.0 

.0 

.0 

.0 

.0 

.0 
43.9 

15.1 
28.7 

.0 

.0 

439 

0 
0 
0 
0 
0 

1,155 
7,156 

4.976 

2,179 

0 

4,976 

2,179 

.0% 

.0% 

.0% 

.0% 

.0% 
44% 

100.0% 

39.9% 
60.0% 

.0% 
23.0% 
77.0% 

.0% 

.0% 

.0% 

.0% 

.0% 
9.4% 

100.0% 

45.6% 
54.4% 

.0% 
45.6% 
54.4% 

Source Dataquest (FdMuaiy 199%) 
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Table 46 (Continued) 
1991 PreUmlnary CAD/CAM/CAE Market Share 

e 

1 
s 

I 
1 I 
I 

1 0 

I 
a 

Application; 
Platfonn: 
Region: 
lAtitS: 

Companr 
Spectrum Software 

Apple Contputer 

Capllano Computing 

Ziegler 

• PADS Software 

Electronic CAE 
All Platforms 
Rest of World 
Millions of U.S. 

American Small Bu^nsat Qpdft. 

Accel Technologies 

Other Companies 

All Companies 

All N.A.'Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companieil 

Source: Dataquest (Febniary 1992) 

Dollars/Actual Units 

Total 
Factoiy 

_ Revenue 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

2.1 

23.8 

23.5 

.1 

.3 

14.7 

9.2 

Hardware 
Revenue 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

2.1 

14.6 

14.4 

.0 

.1 

13.3 

1.3 

Software 
Revenue 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

6.5 

6.4 
.1 

.1 

.0 

6.5 

Hardware 
Units 

Shipped 

0 

19 

0 

0 

0 

0 

0 

286 

1,822 

1,818 

1 

3 

1,788 

34 

Total 
Factoiy 

Revenue 

.4% 

.4% 

.2% 

. 1 % 

. 1 % 

.0% 

.0% 

8.9% 

100.0% 

98.4% 

.4% 

1.1% 

61.5% 

38.5% 

Market 

Hardware 
Revenue 

.0% 

.5% 

.0% 

.0% 

.0% 

.0% 

.0% 

14.0% 

100.0% 

98.9% 

.3% 

.8% 

90.8% 

9.2% 



Table 47 
199t Preliinliinrf CiJUCMCUM/CAE Market SlttW 

Application; 
Platfofnt: 
Region; 
Units: 

Electronic CAE 
Technical Woritstation 
Rest of Wbrid 
Millions of U.S. Dollars/Actual l U ^ 

Market S 

Com^MUiy 

Total Hardware Total 
Factory Hanhrare Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
I 

i 

I 
I 
n 
o. 

Hewlett-Packard 
Sun 

Intergraph 

LSI Logic 

Genrad 

Analogy 

Digital 

Comdisco Systems 
Siemens Nixdocf Info systeme 

COMPASS Design Automation-VLSI 

Computervision 

Compaa Software 

EEsof 

Zuken 

Teradyne 

Data UO 

ACTEL 

S<dboume 
Xilinx 

Autodesk 

1.7 

1.4 

.8 

.7 

.7 

.5 

.5 

.3 

.3 

.2 

.2 

.0 

.0 

1.4 
1.2 
.5 

.1 

.1 

.0 

.3 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.2 

.5 

.5 

.5 

.0 

.3 

.1 

.2 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

136 

96 

9 

2 

7 

0 

17 

0 

3 

0 

2 

0 

0 

1 
0 

0 

0 

11 
0 

0 

21.6% 
17.2% 

10.5% 

8.9% 

8.5% 
6.4% 

5.8% 

3.7% 
3.2% 

2.5% 
2.4% 

1.8% 

1.5% 

1.3% 

1.3% 

1.3% 
.8% 

.6% 

.5% 

.3% 

36.8% 

30.6% 

11.6% 
1.8% 

3.3% 

.0% 

8.5% 

.0% 

3.1% 

.3% 

1.5% 

.0% 

.0% 

1.0% 

.0% 

.0% 

.0% 

1.5% 

.0% 

.0% 



Table 47 (Continued) 
1991 Prellmlnarr CAD/€AM/CA£ Market Share 

Application; 
Platfonn: 
RegfOQ: 

Units: 

Electronic CAE 
Technical Workstation 

Rest of World 
Millions of U.S. Dollars/Actual Units 

Cxunpany 

iS Other Companies 

S All Companies 

Market S 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

.0 

7.9 

.0 

3.9 

.0 

2.8 

0 

285 

.0% 

100.0% 

.0% 

100.0% 

2? 
8-

All NA-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All T^imkey & SW Companies 

7.5 

.1 

.3 

3.6 

4.3 

3.7 

.0 

.1 

3.0 

•9 

2.6 

.1 

.1 

.0 

2.8 

281 

1 

3 

261 

24 

95.6% 

1.3% 

3.2% 

45.2% 

54.8% 

95.9% 

1.0% 

3.1% 

77.4% 

22.6% 

Source: Dataquest (Febniary 1992) 

I 
I 
I 



Table 48 

o 
t-t 1 
1 
1 1 
1 
5? 8-

1 
1 s 
CL 

Application: 
Platfonn; 
Region: 
Units: 

Company 

Digital 

Inteigraph 

Compact SoStmit 

LSI Logic 

Teradyne 

Genrad 

Dam I/O 

Analogy 

Electronic CAE 
Host-Dependent 
Rest of Wbrld 
Millions of US. 

COMPASS Design AutomatJon-VLSI 

EEsof 

Other Companies 

All Companies 

All N.A.'Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey 8t SW Companies 

Dollars/Actual Units 

Total 
Factory 

Revenue 

1.4 

.6 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

1.2 

3.6 

3.6 
.0 

.0 

2.6 

1.0 

Hardware 
Revenue 

1.0 

.3 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.1 

2.5 

2.5 

.0 

.0 

2.1 

.3 

Software 
Revenue 

.0 

.1 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.4 

.4 

.0 

.0 

.0 

A 

Hardware 
Units 

Shipped 

0 

6 
0 

0 

0 

0 

0 

0 

0 

0 

47 

53 

53 

0 

0 

47 

6 

Total 
Factory 

Revenue 

38.1% 

16.9% 

2.5% 

2.2% 

2.2% 

2.2% 

.8% 

.8% 

.6% 

.3% 

33.3% 

100.0% 

100.0% 

.0% 

.0% 

71.4% 

28.6% 

IVIarket S 

Hardware 
Revenue 

40.1% 

12.1% 

.0% 

.4% 

.0% 

.4% 

.0% 

.0% 

.8% 

.0% 

46.2% 

100.0% 

100.0% 

.0% 

.0% 

86.2% 

13.8% 

Soufce: DaUquest (Fdsniaiy 1992) 



Table 49 
1991 FtcUiiliiipHr C^C^UH/CAE Market Share 

Application; 
Platfonn; 
Region: 
Unitsr 

Electronic CAE 
Server 
Rest of World 
Millions of U.S. Dollars/Actual Units 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revetmc Revenue Shipped Revenue 

Market Sh 

Hardware 
Revenue 

a 
s 
I 

s 

% 

H 

s 
I J? 
p-

Digital 
Intei;^ph 

Sun 

Solboume 

Hewlett-Padkusi 
IBM 

Other Companies 
All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & ffW Companies 

.7 

.3 

.2 

.2 

.1 

.0 

.0 

1.5 

1.5 
.0 
.0 

1.2 

.3 

.5 

.1 

.2 

.1 

.1 

.0 

.0 
1.1 

1.1 

.0 

.0 

1.0 
.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

0 

3 
5 
6 
7 
9 
0 

30 

30 

0 

0 

27 

3 

44.2% 
17.0% 

16.3% 
10.2% 

9.5% 
2.7% 
.0% 

100.0% 

100.0% 

.0% 

.0% 

83.0% 

17.0% 

42.6% 
11.1% 

18.5% 
13.0% 

11.1% 

3.7% 
.0% 

100.0% 

100.0% 
.0% 

.0% 

88.9% 
11.1% 

Source Dataquest CFebniaiy 1992) 



Table 50 
1991 PrellmlaHtT CAD/CAM/CAE Market Share 

I 

I 
I 

Applicatiod: 
Platform: 
Region: 

Units: 

Eiectronic CAE 

Personal Computer 
Rest of World 

Millions of U.S. Dollars/Actual Units 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market Sha 

Hardware 
Revenue 

Compaq 

IBM 

Oread 

Altera 

Data I/O 

Xiiinx 

Hewlett-Padi^iid 

ACTEL 

Autodesk 

Compact Software 

Spectnun Software 

Apple Computer 

EEsof 

Capilano Computing 

Teradyne 

Ziegler 

Genrad 

PADS Software 

Accel Technologies 

American Small Bu^ness Comp. 

4.2 

1.8 

1.3 

.7 

.4 

.3 

.3 

.3 

.2 

.0 

.0 

.0 

.0 

.0 

.0 

4.2 

1.7 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.3 

.6 

.4 

.3 

.0 

.2 

.2 

.0 

.1 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

723 

423 

0 

0 

0 

0 

49 

0 

0 

0 

0 

19 

0 

0 

0 

0 

1 

0 

0 

0 

38.7% 

16.6% 

12.0% 

6.2% 

3.5% 

2.9% 

2.7% 

2.3% 

1.6% 

1.2% 

.9% 

.8% 

.7% 

.5% 

.3% 

.2% 

.2% 

.2% 

. 1 % 

. 1 % 

58.9% 

24.0% 

.0% 

.0% 

.0% 

.0% 

3.2% 

.0% 

.0% 

.0% 

.0% 

1.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 50 (Continued) 
1991 PreUmliiarT CAD/GAM/CAE Market Shate 

Apiplication: 
Platform: 
Region: 
Units: 

Electronic CAE 
Personal Computer 
Rest of World 
Millions of U.S. DoUars/Actlial XkSa 

Market Shar 

Company 
Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Baaed Companies 

All Hardware Conpanies 

All Turnkey & SW Companies 

Sowce Di^sqiKM CPebniur 1999 

Total Hardware Total 
Factorf Hardware Software Units Factory 

Heveauc Reveoue Revenue Shipped Reveaue 
Hardware 

Revenue 

•9 

10.9 

10.9 

.0 

.0 

7.3 

3.6 

•9 
7.2 

7.2 

.0 

.0 

7.2 

.0 

.0 

3.3 

3.3 

.0 

.0 

.0 

3.3 

239 
1,454 

1.454 
0 
0 

1.453 
1 

8.3% 
100,0% 

99.8% 
.0% 
.2% 

67.2% 

32.8% 

12.7% 
100.0% 

100.0% 

,0% 
.0% 

100.0% 
.0% 



Table $1 
1991 PrellmlnaiT CAD/CAM/CAE Market Share 

Kl 

I 

t 
I 

Application; 
Platform: 
Region: 
Units: 

IC Layout 
All Platforms 
TForldwide 
Miiliom of U.S. Dollars/Actual Units 

Compaoy 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market $h 

Hardware 
Revenue 

Cadence 
Sun 
Mentor Graphics 

Digital 

Seiko Instruments—MQ < d ^ 

Hewlett-Packard 

Valid 

Fujitsu 

COMPASS Design Aueao âdbdrVLSI 

Solboume 

Silvar-Usco 

NEC 
Cascade I>esiga Aiit^edalon 

Sagantec 

Integrated Silicon Sj^tes^ 

LSI Logic 

Sony 
Emerald Design System 

Ontos 

Everex Systems 

Tanner Research 

National SemiconduOiq^ 

Ot^ect Design 

Objectivity 

133.8 

111.9 
73.2 

36.8 

30.3 

12.9 
12.2 

11.9 
10.5 
9.0 

7.6 
4.6 

4.4 

4.0 

3.0 

1.9 
1.6 

1.5 

1.3 
1.2 

1.0 

.5 

.3 

.3 

.0 
97.5 
21.2 

26.4 

13.0 

10.7 

.3 
10.7 
1.0 

8.9 
.0 

2.6 

.0 

.0 

.5 

.2 

1.4 

.7 

.0 

1.2 

.0 

.1 

.0 

.0 

116.4 

.0 

30.7 
.0 

13.8 

.0 

9.1 
.0 

9.3 
.0 

4.2 

1.7 
3.0 

3.6 

2.5 
1.4 

.0 

.6 

1.3 
.0 

.9 

.4 

.3 

.3 

0 
6,880 

711 

255 

193 
l,l60 

31 
265 
22 

775 
0 

239 
0 

0 

18 

5 
94 
24 

0 

345 
0 

3 
0 

0 

27.9% 

23.3% 
15.3% 
7.7% 

6.3% 
2.7% 

2.5% 

2.5% 
2.2% 

1.9% 
1.6% 
1.0% 

.9% 

.8% 

.6% 

.4% 

.3% 

.3% 

.3% 

.2% 

.2% 

. 1 % 

.1% 

.1% 

.0% 

48.7% 

10.6% 

13.2% 
6.5% 

5.3% 
.1% 

5.4% 

.5% 

4.5% 

.0% 

1.3% 

.0% 

.0% 

.3% 

.1% 

.7% 

.4% 

.0% 

.6% 

.0% 

.0% 

.0% 

.0% 



Table 51 (Contiitued) 
1991 PrcUmlnaTY CAD/CAM/CAE Msrket Wiftt 

^jplication: 
Platform; 
Segiom 
Units: 

IC Layout 
All Platforms 
"Worldwide 
Millions of USv Dollars/ActlLHa IMti 

Company 

Market Sh 
Total Hardware Total 

Factory Hardware Software Units Factory 
Revenue Revenue Revenue Shipped Revenue 

Hardware 
Revenue 

Dolphin Integration 
Other Companies 

All Comp>anles 

.0 
4.2 

479.8 

.0 

3.8 

200.2 

.0 

.2 

199.7 

0 
154 

11,174 

.0% 

.9% 
100.0% 

.0% 
1.9% 

100.0% 

All NA.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All "nimkey & SW Companies 

427.4 
48.4 
4.0 

177.3 
302.5 

172.5 
27.8 

.0 

149.8 
50.4 

180.6 

15.5 
3.6 

.0 
199.7 

10,383 
791 

0 
9.663 
1,511 

89.1% 
10.1% 

.8% 
37.0% 
63.0% 

86.1% 

13.9% 
.0% 

74.8% 
25.2% 

Soruiee Ditaqucsl (Minury 199Z) 

I 
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Table 52 (ContinuefQ 
1991 Preliminary CAD/C^Uf/CAE Market Share 

Application: 

Platform; 
Region: 
Units: 

IC Layout 
Technical TOxkstation 
Woridwide 

pillions of U.S. Dollars/Actual XJtMs 

Company 

Market Sh 
Total 

Factory Hardware 
Revenue Revenue 

Hardware Total 
Software Units Factory 
Revenue Shipped Hevenne 

Hardware 
Revenue 

Other Companies 

All Companies 

.0 

394.1 

.0 
148.4 

.0 

179.7 

0 
9,906 

.0% 
100.0% 

.0% 

100.0% 

All N.A,-Based Con^jonles 

All Asian-Based Companies 

All Eufopean-Based Companies 

All Hanlware Conq>anie$ 

All Turnkey & SV Companies 

352,0 
38.0 
4.0 

1^.5 
270.6 

128.4 
20.0 

.0 
106.7 

41.6 

161.7 

14.3 
3.6 

.0 

179.7 

9,279 
627 

0 
8^70 
1336 

89.3% 
9.7% 

1.0% 

31.3% 
68.7% 

86.5% 
13.5% 

.0% 
71.9% 
28.1% 

Source; Dataquest CPdifU«r 19?Z> 

O 

I 



Table 53 
1991 FreUminary CAD/CAM/CAE Market Share 

Appllcaclon: 
Platform: 
Region: 
Units: 

IC Layout 
Host-Dependent 
Worldwide 
Millions of US, Dollars/Actual Units 

N) 

s 

I 
I 
8-

Market Sha 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I I 
I 

Digital 
Cadence 
Fujitsu 
Seiko Instruments—NO OEM 
COMPASS Design Automation-VlSl 
LSI Logic 
Other Companies 

Ail Companies 

All NA.-Based Companies 
All Asian-Based Companies 
All European-Based Compairied 
All Hardware Companies 
All Turnkey & SW Companies 

20.4 
12.4 

5.1 
3.3 
.8 
.2 

4.1 

46.3 

37.9 
8.4 

.0 

24.3 

22.1 

14.7 
.0 

4.6 
1.4 
.8 
.0 

3.8 
25.2 

19.2 
6.0 

.0 
18.4 
6.8 

.0 
9.8 

.0 
1.1 
1.2 
.2 
.2 

12.5 

11.4 
1.1 
.0 
.0 

12.5 

0 
0 

86 

13 
3 
0 

154 
257 

158 

99 
0 

154 

103 

43.9% 
26.7% 
11.0% 
7.2% 
1.8% 

.5% 
8.9% 

100.0% 

81.8% 
18.2% 

.0% 
52.4% 
47.6*6 

58.1% 
.0% 

18.2% 

5.7% 
3.0% 

.1% 

14.9% 
100.0% 

76.1% 

23.9% 
.0% 

73.0% 

Source: Dataquest Cebiuary 1992) 



Table 54 
1991 Prcllndilitt^ C^U>/CAM/CA£ Market Share 

Application: 
Platform: 
Region: 
Units; 

Company 

Sun 

Digital 

Solbounne 

Cadence 

Hewlett-Packaid 

Other Companies 

All Cotnpanies 

All NA.-Ba5ed Companies 

All Asian-Based Companies 

All European-Based 

IC Layout 
Server 
Worldwide 
Millions of U.S. 

Companies 

All Hardware Cotnpanles 

All 'nimkey & SW Companies 

Source: Oitaquest O^ebniaty 1992) 

DoUars/Actual OiUis 

Total 
Factory 

Ilerenue 

11.2 

9.6 
6.5 
6.2 

1.3 

.0 

34.8 

34.8 

.0 

.0 

28.5 

6.2 

Hardware 
Revenue 

93 
6.9 
6.4 

.0 

1.1 

.0 

23.7 

23.7 

.0 

.0 

23.7 

.0 

Software 
Revenue 

.0 

.0 

.0 

6.2 

.0 

.0 

6.2 

6.2 

.0 

.0 

.0 

6.2 

Hardware 
Units 

Shipped 

2S2 

0 

264 

0 

63 
0 

609 

609 

0 

0 

609 

0 

Total 
Factory 

Revenue 

32.1% 

27.5% 

18.7% 

17.9% 

3.7% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

82.1% 

17.9% 

Market Shar 

Hardware 
Revenue 

39.2% 

29-1% 

27.2% 

.0% 

4.4% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 



I 
•s 

I 

I 
5 
o. 

Table 55 
1991 PreUmiiiMT CAD/CAM/CAE Market Share 

Applications 
Platfoim: 
Region: 
Units: 

IC Layout 
Personal Computer 
Worldwide 
Millions of U.S. Dollars/Actual Units 

Company 

Fujitsu 

Everex Systems 

Tanner Research 

Integrated Silicon Systenis 

National Semiconductor 

Other Companies 

All Companies 

All N,A--Ba5ed Companies 

All AMan-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Total 
Factory 

Revenue 

2.0 

1.0 
1.0 

.6 

.1 

.0 
4.6 

2.7 
2.0 

.0 
1.0 

3.6 

Hardware 
Revenue 

1.8 
1.0 
.0 
.2 
.0 
.0 

3.0 

1.2 

1.8 
.0 

1.0 
2.0 

Software 
Revenue 

.0 

.0 

.9 

.4 

.1 

.0 

1.3 

1.3 
.0 
.0 
.0 

1.3 

Hardware 
Units 

Shipped 

64 

330 
0 

8 

0 

0 
402 

338 

64 
0 

330 
72 

Total 
Factory 

Revenue 

42.2% 

22.3% 
21.2% 

12.6% 

1.1% 

.6% 
100.0% 

57.8% 

42.2% 

.0% 

22.3% 

77.7% 

Market Sha 

Hardware 
Revenue 

58.9% 
34.4% 

.0% 

6.7% 
.0% 

.0% 

100.0% 

41.1% 

58.9% 
.0% 

34.4% 
65.6% 

Soutce: Dataquest (Febniary 1992) 



Table 56 
1991 Preliminary t̂iUQ^CAM/CAE Market Share 

K) 

! 
I 
1 

I 
I 
9 

I 
I 

Application: 
Platfonn: 
Region; 
Units; 

IC Layout 
All Platforms 
North America 
Millions of U.S. Ddtkua/Actual Units 

Comfiany 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hantware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market Sh 

Hardware 
Revenue 

Sun 

Cadence 

Mentor Graj^jliiA 

Digital 

Solboume 

Hewlett-Packard 

COMPASS Design Autonatlon-VJE^ 

Valid 

Cascade Design Automation 

Silvar-Lisco 

Integrated Silicon Systems 

Enieratd Design Systems 

Ontos 

LSI Logic 

Everex Systems 

Tanner Research 

National Semiconductdf 

Object Design 

Objectivity 

58,3 

50.0 

395 

17.7 

7.3 

5.4 

4.9 

3,9 

2.6 

2.0 

1.8 

1.5 

1.2 

1.2 

1.1 

.8 

,4 

,3 

.2 

50.8 

.0 

U.5 

12.7 

7.2 

4.5 

.5 

.2 

.0 

.0 

.3 

,7 

.0 

.1 

1.0 

.0 

.1 

.0 

.0 

.0 

37.5 

16.6 

.0 

.0 

.0 

4.3 

2.7 

1.8 

1 1 

1.4 

.6 
1.2 

.9 

.0 

.7 

.3 

.3 

.2 

3,849 

0 

384 

123 

630 

487 

10 

25 

0 

0 

10 

24 

0 

3 

311 

0 

3 

0 

0 

28.9% 

24.8% 

19.5% 

8.7% 

3-6% 

2.7% 

2,4% 

1.9% 

1.3% 

1.0% 

.9% 

.7% 

.6% 

.6% 

.5% 

.4% 

.2% 

. 1 % 

. 1 % 

55,4% 

.0% 

12.5% 

13.9% 

7.9% 

4.9% 

.5% 

.2% 

.0% 

.0% 

.3% 

.8% 

.0% 

. 1 % 

1.1% 

.0% 

. 1 % 

,0% 

.0% 



Table 56 (GiM^qilCllD 

o 
1 
1 
t 

I a 

1 1 
1 
1 

Applicadon: 
Platforai! 
Region; 
Units: 

• 

Company 

Other Companies 

All Companies 

• 

T 

1 

All NA-Based Companies 

All Asian-Based Companies 

All European-Based 

IC Layout 
All Platfbnns 
North America 
Millions of U.S. 

Companies 

All Hardware Conqsanies 

All Turnkey & SW Companies 

Soufce: Dataquest (Febniary 1992) 

Dollars/Actual Units 

Total 
Factory 

Revenue 

2.2 

202.0 

202.0 

.0 

.0 

91.9 
110.2 

Hardware 
Revenue 

2.0 
91.6 

91.6 

.0 

.0 

78.3 

13.3 

Software 
Revenue 

.1 

69.8 

69.8 
.0 

.0 

.0 

69.8 

Hardware 
Units 

Shipped 

83 
5.941 

5,941 

0 

0 
5,482 

459 

Total 
Factory 

Revenue 

1.1% 

100.0% 

100.0% 

.0% 

.0% 

45.5% 

54.5% 

Market S 

Hardware 
Revenue 

2.2% 

100.0% 

100.0% 

.0% 

.0% 
85.4% 

14.6% 

I 
I 



Table 57 

G 
t - i 

to 

I 
e-

I 

Application: 
Platform; 
Region: 

Units: 

, 

Company 

Sun 

Cadence 

Mentor Graphics 

Hewlett-Packard 

IC Layout 
Technical Wcx-kstation 
North America 
Millions of U.S. 

COMPASS Design Al Itfjamtn^ v LJI 
Valid 

Digital 

Cascade Design Automation 

Solboume 

Silvar-Lisco 

Emerald Design Systems 

Integrated Silicon Sy^ems 

Ontos 

LSI Logic 

National Semiconductor 

Objea Design 

Objectivity 

Everex Systems 

Dollars/Actual Units 

Total 
Factory 

Revenue 

52.5 

42.5 

395 

4.9 

4.5 

3.9 

3.3 

2.6 

2.1 

2.0 

1.5 

1.4 

1.2 

1.0 

.3 

.3 

.2 

.1 

Hardware 
Revenue 

46.0 

.0 

11.5 

4.0 

.1 

.2 

2.4 

.0 

2.0 

.0 

.7 

.2 

.0 

.1 

.1 

.0 

.0 

.1 

Software 
Reveane 

.0 

31.9 

16.6 

.0 

3.8 

2.7 

.0 

1.8 

.0 

1.1 

.6 
1.2 

1.2 

.8 

.3 

.3 

.2 

.0 

Hardware 
Units 

Shipped 

3.720 

0 

384 

461 

9 

25 

123 

0 

415 

0 

24 

6 
0 

3 
3 
0 

0 

13 

Total 
Factory 

Revenue 

32.1% 

26.0% 

24.1% 

3.0% 

2.8% 

2.4% 

2.0% 

1.6% 

1.3% 

1.2% 

.9% 

.9% 

.7% 

.6% 

.2% 

.2% 

. 1 % 

. 1 % 

Market Sl 

Hardware 
Revenue 

68.3% 

.0% 

17.0% 

6.0% 

.2% 

.3% 

3.5% 

.0% 

3.0% 

.0% 

1.1% 

.3% 

.0% 

. 1 % 

. 1 % 

.0% 

.0% 

.2% 



Table 57 (Continued) 

iS 

I 
I 
5? 

I 
I 

Application: 
Platform: 
Re^on: 
Units: 

Companf 

Other Ck>[iq7anies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

IC Layout 
Technica) ^Workstation 
North America 
Millions of U.S. Dollars/Actual Units 

All European-Based Companies 

All Hardware Companies 

Ail Turnkey & SW Compar 

Soufce: DaUquest (Febfuary 1992) 

ies 

Total 
Factory 

Revenue 
.0 

163.7 

163.7 
.0 

.0 

62.8 

100.9 

Hardware 
Revenue 

.0 
67.4 

67.4 
.0 
.0 

54.5 
12.9 

Software 
Revenue 

.0 
62.4 

62.4 
.0 
.0 
.0 

62.4 

Hardware 
Units 

Slapped 
0 

5,185 

5,185 
0 

0 
4,732 

453 

Total 
Factory 

Revenue 
.0% 

100.0% 

100.0% 

.0% 

.0% 
38.4% 

61.6% 

Market S 

Hardware 
Revenue 

.0% 

100.0% 

100.0% 

.0% 

.0% 

80.9% 
19.1% 



Table $8 
1991 Prellffllncqr CAD/CAM/CAE Market Simid 

Application: 
Platform: 
Region: 
Units: 

rC layout 
Host-Dependent 
North Aoierica 
MiUfons of U.S. Ddj^ifs/^tual WUti 

Market Sha 

Company 

Total 
Tactory Hardware 

Revenue Serenue 

Hardwire Total 
Software Units Factory 
Revenue Shipped Heveoue 

Hardware 
Revenue 

to 

I 
? 

I 
I 

Digital 

Cadence 

COMPASS Design Auti^piadaa^SI 

LSI Logic 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All TVimkey & SV Companies 

Source: Dataquest 0'dinuiy l!^;^ 

9.8 

7.5 
.4 

.1 
2.2 

20.0 

20.0 

.0 

.0 

11.9 

8.1 

7.0 
.0 

A 

.0 
2.0 
9.4 

9.4 

.0 

.0 

9.0 

.4 

.0 
5.6 
.6 
.1 
.1 

6.4 

6.4 

.0 

.0 

.0 
6.4 

0 

0 

1 

0 

83 

84 

84 

0 

0 

83 
2 

48.9% 
37.6% 

2.0% 

.7% 

10.9% 
100.0% 

100.0% 

.0% 

.0% 

59.5% 

40.5% 

74.8% 
.0% 

3.8% 
.1% 

21.3% 
100.0% 

100.0% 

.0% 

.0% 

96.1% 

3.9% 



Table 59 
1991 Prellmliiary CAD/CAM/CAE Market Share 

Applicafioct: 
Ptatfonn; 
Region: 
Units: 

IC Layout 
Server 
North America 
Millions of U.S. Dollars/Actual Units 

Company 

Market Sh 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue RcYcmie Revenue Shipped Revenue 
Hardware 

Revenue 

I 
% 

I 
s-

I 
i 

Sun 

Sol bourne 

Distal 

Hewlett-Packard 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

5.8 

5.3 

4.6 

.5 

.0 

16.3 

16.3 

.0 

.0 

16.3 

.0 

^.8 

5.2 

3.3 

.5 

.0 

13.8 

13.8 

.0 

.0 

13.8 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

130 

214 

0 

26 

0 

370 

370 

0 

0 

370 

0 

35.9% 

32.5% 

28.3% 

3.3% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

34.9% 

37.8% 

24.0% 

3.3% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Source: Dataquest (Febniary 1992D 



Table 60 
1991 FV^Uinliu^ CAO/qKM/CAE Maxliet Sium 

I 

I 
a 
2? 

Application: 
Platform; 
Region: 
Units; 

IC Layout 
Personal Computer 
North America 

Millions of U.S. Dollafs/Acttill W^ 

Companr 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factoiy 

Revenue 

Market Shar 

Hardware 
Revenue 

I 
I 

Everex Systems 

Tanner Resean±i 

Integrated Silicon Systemv' 

National Semiconductor 

Other Companies 

All Companies 

All NA,-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source Oioiqueit (f<d>fuar7 199Z> 

•9 

.8 

.4 

.0 

.0 

2.1 

2.1 

.0 

.0 

.9 
1.2 

,9 

.0 

.1 

.0 

.0 

1.1 

1.1 

.0 

.0 

.9 

.1 

.0 

.7 

.2 

.0 

.0 

1.0 

1.0 

.0 

.0 

.0 

1.0 

297 

0 

5 

0 

0 

302 

302 

0 

0 

297 

5 

44.3% 

37.1% 

16.7% 

1.9% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

44.3% 

55.7% 

88,6% 

.0% 

11.4% 

.0% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

88.6% 

11,4% 

n 
a 



Table 61 
1991 PrelloiIiHiy CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
All Platforms 
Europe 
Millions of U.S. Dollars/Actual Units 

Market S 

Company 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

I 

s 

I 
I 
fi 
a. 

Sun 
Cadence 

Mentor Graphics 

Digital 

Hewlett-Packard 

COMPASS Design Autoniaaon-VLSI 

Sagantec 

Valid 

Silrai-Usco 
Scdboume 

LSI Logic 
Cascade Design Automation 

Seiko Inamments—NO OEM 

Integrated Silicon Systems 

Tanner Research 

Everex Systems 
National Semiconduaor 

Ontos 

Oblectivity 

Dolphin Integration 

Object Design 

30.7 
19.7 
18.4 

14.7 

5.4 

4.5 
4.0 

2.6 

2.1 

1.3 

.5 

.4 

.3 

.2 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

26.8 

.0 

5.3 

10.6 

4.5 

.4 

.0 

.1 

.0 

1.2 

.1 

.0 

.1 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 
14.8 

7.8 

.0 

.0 

4.0 

3.6 

1.6 

1.1 

.0 

.4 

.3 

.1 

.1 

.1 

.0 

.1 

.1 

.0 

.0 

.0 

1,471 
0 

179 
102 

487 

9 
0 

6 
0 

107 
1 

0 
2 

1 

0 

28 

1 

0 

0 

0 

0 

28.9% 
18.5% 

17.3% 
13.8% 

5.1% 

4.3% 
3.8% 
2.4% 

1.9% 
1.2% 

.5% 

.4% 

.3% 

.2% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

53.1% 
.0% 

10.6% 
21.0% 

8.9% 
.9% 
.0% 
.2% 
.0% 

2.5% 
.1% 
.0% 
.2% 
.0% 
.0% 
.2% 
.0% 
.0% 
.0% 
.0% 



Table 61 (Continued) 
1991 Prellmlnarr CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Unltsr 

IC Layout 
All Ptatfomis 
Europe 
Millions of U^. Dollars/Actual Vbl^ 

Company 

Market Sh 
Total Hardware Total 

Factory Hardware Software Units Factory 
Revenue Bevenue Revemjc Shipped Kevenue 

Hardware 
Revenue 

Other Companies 

All CooipEuiies 

1-3 
106.5 

1.2 
50.4 

.1 

34.2 

48 
2,441 

1,2% 
100.0% 

2,4% 

100.0% 

J? 

s-

All N.A.-Based Companies 

All Asian-Based Cofnpanles 

All Euiopean-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dxaquett CFebniary 1999 

102.1 

-3 
4,0 

53,4 

53.1 

50,3 
.1 
.0 

44.4 
6.1 

30,5 
.1 

3-6 
.0 

34.2 

2,440 

2 

0 

2.243 

199 

96,0% 

.3% 
3.8% 

50.1% 

49,9% 

99,8% 
.2% 
,0% 

98.0% 

12,0% 

I 
I 
I 



Tabic 62 
1991 Preliminary CAD/CAM/CAE Market Share 

Applicatioii; 
Platform; 
Region: 
Units; 

IC layout 
Technical Woricstation 
Europe 
Millions of U.S, Dollars/Actual Units 

e 
t-* 

KJ 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Bevcnue Shipped Revenue 
Hardware 

Revenue 

s 

I 
I K o. 

Sun 
Mentor Graphics 

Cadence 

Hewlett-Packard 

COMPASS Design AUtdfnliilQa-VLSI 

Sagantec 
Digital 

VaUd 

Silvar-Lisco 

Cascade Design Aftli^m^oA 

LSI Logic 

Solboume 

Seiko Instruments—NO OEM 

Integrated Silicon Systems 

National Semiconductor 

Ontcw 

Objectivity 

Dolphin Integration 

Object Design 

Everex Systems 

27.7 
18.4 
16.8 

4.9 
4.2 

4.0 

2.7 

2.6 
2.1 
.4 
.4 
.4 

.3 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

24.2 

5.3 
.0 

4.0 
.1 
.0 

2.0 
.1 
.0 
.0 
.0 
.3 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

.0 
7.8 

12.6 
.0 

3.5 
3.6 
.0 

1.6 
1.1 

.3 

.3 

.0 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

1.403 

179 
0 

461 

8 
0 

102 

6 
0 
0 
1 

70 
2 
0 
1 
0 
0 
0 
0 
1 

32.5% 
21.7% 
19.7% 

5.7% 

4.9% 
4.7% 
3.2% 
3.0% 
2.4% 

.5% 

.5% 

.4% 

.3% 

.2% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

66.8% 

14.7% 

.0% 
11.1% 

.3% 

.0% 
5.4% 

.2% 

.0% 

.0% 

.1% 

.9% 

.3% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 62 (Contiaiie<0 
1991 PrelUnlnary CAD/G$M/CA£ Market Share 

Application; 
Platform: 
Region: 
Units: 

IC Layout 
Technical Woricstation 
Europe 
Millions of U.S. DollarVActwd 

CoOTpany 

Market Sh 
Total Hardware Total 

Factory Hardware Software Units Factory 
Reveaue Revenue Revenue Shipped Bevenue 

Hardware 
Revenue 

to Other Companies 
All Companies 

,0 

85.1 

.0 

36.3 

.0 

31,2 

0 

2,235 

.0% 
100.0% 

.0% 
100.0% 

I 

I 

I 

All NA-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Soufce Dataquest Qf^irunf 1992> 

80.8 

.3 

4.0 

35.6 

49.5 

36.2 

.1 

.0 

30.6 

5.7 

27.5 
.1 

3.6 
.0 

31.2 

2.233 
2 
0 

2,038 

197 

95.0% 
.3% 

4.7% 

41.9% 
58.1% 

99.7% 
-3% 
.0% 

84.3% 

15.7% 

I 



Table 63 
1991 PrelimliHlit CAII/CAM/CAE Market SfitfC 

Application: 
Platfonn: 
Region: 
Units: 

IC Layout 
Host-Dependent 
Europe 
Millions of U.S. Dollars/Actual tttdts^ 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue RevenMc Shipped Revenue 
Hardware 

Revenue 

I 

I 
I 

Digital 

Cadence 

COMPASS Design Automation-VLSI 

ISI Logic 

Seiko Instruments—NO OEM 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All "nimkey & SW Companies 

8.1 
30 
,4 

.1 

.0 

1.3 
12.8 

12.8 

.0 

.0 

9.4 
3.4 

5.9 
.0 
.3 
.0 
.0 

1.2 
7.4 

7.4 

.0 

,0 

7.1 

.3 

.0 
2.2 

.5 

.0 

.0 

.0 

2.9 

2.8 

.0 

.0 

.0 

2.9 

0 

0 

1 

0 

0 

48 

50 

50 

0 

0 

48 

1 

63.5% 

23-1% 

2.7% 

.4% 

.2% 

10.0% 
100.0% 

99.8% 
.2% 

.0% 

73.1% 

26.9% 

79.3% 
.0% 

4.3% 
.1% 

.1% 

16.1% 

100.0% 

99.9% 
.1% 

.0% 

95.4% 
4.6% 

Source: Dataquot (Febmary 199Z) 

I 



Table 64 

IQQI Pn-tltFiAf^Mt 

Application: 
Platform: 
Region: 
Units: 

ESB/CAMJCAB Market 

IC Layout 
Server 
Europe 
Millions of U.S. 

Share 

Dollars/Actual Units 

e 
t - * 

Market S 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Heyifenue Shipped Revenue 
Hardware 

Revenue 

I 
'S 
5-

I 
I 

I 

Digital 

Sun 

Solboume 

Hewlett-Packard 

Other Companies 

All Companies 

All N^.-Based Companies 

All Asian-Based Companies 

All European-Based Cooipanles 

All Hardware Companies 

All Turnkey & SW Companies: 

3.8 

3.1 

.9 

.5 

.0 

8.3 

8.3 

.0 

.0 

8.3 

.0 

2.8 

2.6 

.9 

.4 

.0 

6.7 

6.7 

.0 

.0 

6.7 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

0 

67 

36 

26 

0 

130 

130 

0 

0 

130 

0 

45.9% 

36.8% 

10.8% 

6.5% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

41.5% 

38.3% 

13.5% 

6.6% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Source: DaUquest (Febniaty 1993 



Table 65 
1991 Prdimltt«t7 Cria3/€AM/CA£ Market Share 

Application: 
Placforai: 
Region: 
Units: 

IC Layout 
Personal Computer 
Europe 
Millions of US. Dollars/Actual ISalBS: 

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Bevetiue Reveoue Revenue Shipped Revenue 
Hardware 

Revenue 

51 

Tanner Research 

Evercx Systems 

Integrated Silicon Systems 

National Semiconductor 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.2 

.1 

.0 

.0 

.0 

.3 

.3 

.0 

.0 

.1 

.2 

.0 

.1 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.2 

.2 

.0 

.0 

.0 

.2 

0 
26 

0 

0 

0 

27 

27 

0 

0 

26 

0 

55.6% 

29.6% 

11.1% 

3.7% 
.0% 

100.0% 

100.0% 

.0% 

.0% 

29.6% 
70.4% 

.0% 
88.9% 
11.1% 

.0% 

.0% 

100.0% 

100,0% 

.0% 

.0% 

88,9% 
11.1% 

I 
I 

Souice DMaquest (Fdmiary 1S9Z> 



Table 66 
1991 IVellmbutfT C^/CAM/CA£ Market Share 

e 

I 
s 
I 
•n 

I 
I 

I 

Application: 
Platform: 
Region: 
Units: 

IC Layout 
All Platfbnns 
Asia 
MUlions of US. DoUafs/ActiBJtt W0l( 

CompanT 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market 

Hardware 
Revenue 

Cadence 

Seiko Instnimenis—NO OEM. 

Sun 
Mentor Graphics 

Fujitsu 

Valid 

NEC 

Silvaf-Usco 

Digital 

He^ett-Packard 

Sony 

Cascade Design Automation 

Integrated Silicon Systems 

COMPASS Design AutomatiwteVlSI 

LSI Logic 

Obiect Design 

Tanner Research 

Everex Systems 

Objeotvity 

64.1 

30.0 

21.8 

15.3 
11,9 

5.8 
4.6 

3.6 

3.3 
1.7 
1.6 

1.3 
1.1 

1.0 
.2 

.1 

.1 

.0 

.0 

.0 
12,9 
19.0 
4.4 

10.7 

,0 
2.6 

.0 
2.4 
1.4 
1.4 

KO 

.2 

,1 

.0 

.0 

.0 

.0 

.0 

64.1 

13.7 
,0 

6,4 
,0 

4.7 

1,7 
2.0 

,0 

.0 
,0 

.9 

.9 
,8 

.1 

.1 

,0 

.0 
,0 

0 
191 

1,490 
148 

265 
0 

239 
0 

23 

151 
94 

0 

7 

2 

0 

0 

0 

7 

0 

38,2% 
17.9% 
13,0% 

9,1% 
7.1% 
3,4% 

2.8% 

2,1% 

2.0% 
1.0% 
1.0% 

.8% 

.7% 

.6% 

.1% 

.0% 

.0% 

.0% 

.0% 

,0% 
23,2% 

34.2% 
8.0% 

19.3% 
.0% 

4.7% 
.0% 

4.2% 

2.5% 
2.5% 

.0% 

3% 
.2% 

.0% 

.0% 

.0% 
,0% 

,0% 



Table 66 (Continued) 

o 
1 
1 
a 
8 

1 1 i 

Application: 
Platform: 
Region: 
Units: 

Company 
Other Companlra 

All Cotnpanies 

All NA.-Based CompanJes 

All Asian-Based Conjpanies 

IC Layout 
All PlaEforms 
Asia 
Millions (rf US. 

All European-Based Companies 
All Hardware Companies 

All Turnkey & SW Companies 

SoURc; Dalxqueft (ftbaarY 1992} 

ObUars/Actual Units 

Total 
Factory 

Revenue 

.5 

167.9 

119.7 

48.1 

.0 

28.9 
139.0 

Hardware 
Sevenue 

.4 

55.5 

27.9 
27.6 

.0 
24.6 
31.0 

Softfraf« 
Revenue 

.0 

95.5 

80.2 

15.3 
.0 
.0 

95.5 

Hardware 
Units 

Shipped 

17 

2,633 

1,844 

789 
0 

1,781 

853 

Total 
Factory 

Revenue 

.3% 
100.0% 

71.3% 
28,7% 

.0% 
17.2% 

82.8% 

Market 

Hardware 
Revenue 

.7% 
100.0% 

50.2% 

49.8% 

.0% 
44.2% 

55.8% 

I 
I 



Table 67 
1991 PrelliottUUl̂ : CdJDt/CAM/CA£ Market Share 

^plication; 
Platform: 
Region: 
Units: 

IC Layout 
Technical Workstation 
Asia 
Millions of U.S. DoUan/Actual Unia 

e 
M 
to 

S 

i 
I 
'L 

Market 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
•n 
3 

Cadence 
Seiko Instnjments—NO OEM 

Sun 

Mentor Graphics 
Valid 

Fujitsu 

NEC 
Silvar-Llsco 

Sony 

Hewlett-Packard 
Cascade Design Automation 

Integrated Silicon Systems 

COMPASS Design AutomatiqiHyjUM 

Digital 

LSI Logic 

Object Design 

Objectivity 

55.9 
26.7 
19.6 

15.3 
5.8 

4.9 
4.6 

3.6 

1.6 

1.5 

1.3 

.9 

.9 

.6 

.2 

.1 

.0 

.0 
11.5 
17.2 

4.4 

.0 

4.4 

2.6 

.0 

1.4 

1.2 

.0 

.1 

.0 

.4 

.0 

.0 

.0 

55.9 
12.5 

.0 
6.4 

4.7 
.0 

1.7 
2.0 

.0 

.0 

.9 

.8 

.7 

.0 

.1 

.1 

.0 

0 
178 

1,407 
148 

0 
114 

239 
0 

94 

143 
0 
4 

2 

23 
0 
0 

0 

39.0% 
18.6% 

13.7% 
10.7% 

4.0% 
3.4% 

3.2% 

2.5% 
1.1% 

1.1% 

.9% 

.6% 

.6% 

.4% 

.1% 

.0% 

.0% 

.0% 
26.5% 
39.7% 
10.2% 

.0% 

10.1% 

6.0% 

.0% 

3.3% 

2.9% 
.0% 

.3% 

.1% 

1.0% 

.0% 

.0% 

.0% 



e 
« lo 

Table 67 CContinued) 
1991 Frellinlnary CAD/CftM/CAE Msaket ShiM 

Application; 
Platfbmsi 
Re^on: 
Units: 

IC Layout 
Technical Wcvkstation 
Asia 
Millions of U.S. Dollars/Actual tMls 

Company 

Mairket 

Total Hanbrare Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
2 

Other Companies 

All Companies 

All N.A,-6ased Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All "nimkey & SW Companieil 

.0 
143.4 

105.7 

37.8 

.0 

23.4 

120,1 

.0 

43.3 

23.5 

19.9 

.0 

20.3 

23.1 

.0 

859 

71.7 
14,2 

.0 

.0 

85.9 

0 

2,353 

1,727 
626 

0 

1,667 

.0% 
100.0% 

73.7% 

26.3% 

.0% 

16.3% 

83.7% 

.0% 

100.0% 

54.2% 

45.8% 

.0% 

46.8% 

53.2% 

Source: [>ataqueH CFebiwy 19!KD 

I 



Table 68 
1991 PreUtnliWj^ GA&/CAM/CAE Market Share 

G 

to 

1 
1 % 

1 
1 I 

1 
1 f 
1 a 
o 0 

i 

^>pltcation: IC Layout 
Platform: Host-Dependent 
Region: Asia 
Units: Millions of U.S. 

: 
• 

Company 

Fufltsu 

Seiko Instruments—NO OEM 

Cadence 

Digital 
COMPASS Design Automation-VLSI 

ISl Logic 
Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Sourcet Dattquest ffebiuaiy 199?) 

DoUars/Actu^ l lcli l 

Total 
Factory 

Revenue 

5.1 

33 
1.9 
1.8 
.1 

.0 

.5 
12.8 

4.4 
8.4 

,0 

2.3 

10.5 

Hardware 
Revenue 

4.6 

1.4 

.0 

1.3 
.1 

.0 

.4 

7.8 

1.8 

6.0 
.0 

1.7 
6.1 

Software 
Reveniie 

.0 
1.1 

1.9 
.0 
.1 

.0 

.1 
3.2 

2.1 

1.1 

.0 

.0 
3.2 

Hardware 
Units 

Shipped 

86 

13 
0 
0 

0 
0 

17 
116 

17 

99 
0 

17 
100 

Total 
Factory 

Revenue 

40.0% 

25-9% 
15.1% 
14.4% 

.6% 

.2% 

3.8% 

100.0% 

34.1% 

65.9% 
.0% 

17.8% 
82.2% 

Market S 

Biardware 
Revenue 

59.0% 
18.2% 

.0% 

16.7% 

.9% 

.0% 

5.3% 
100.0% 

22.8% 
77.2% 

.0% 

21.9% 

78.1% 



Table 69 
1991 Preliminary t ^ C U ^ G A E Market' Share 

Application: 
Piatform: 
Region; 
Units; 

IC Layout 
Server 
Asia 

Millions of US. DoIlars/ActlMtf tjWiiS 

Con^MUly: 

Total 
Factory Hardware 

Revenue Iteveaue 

Hardware Total 
Software Units Factory 
Revenue Shipped Reveoue 

Market Sh 

Hardware 
Revenue 

I 
i 

CadencJE: 

Sun 

Digital 

Hewlett-Packard 

Other Companies 

AH Corr^ianies 

All N A.-Based Companies 

All Asian-Based Companies 

All European-Based Companlet 

All Hardwaie Cotnpanles 

All Turnkey & SW Companies: 

Soufce DauqueM CPebniary 1992) 

6.2 

2.2 

.9 

.2 

.0 

9.5 

9.5 

.0 

.0 

3.2 

6.2 

.0 

1,8 

.6 

.1 

.0 

2.6 

Z6 

,0 

.0 

2.6 

.0 

6.2 

.0 

.0 

.0 

.0 

6.2 

6.2 

.0 

.0 

.0 

6.2 

0 

83 

0 

8 

0 

91 

91 

0 

0 

91 
0 

66.0% 

23.1% 

9.1% 

1.8% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

54-0% 

66.0% 

.0% 

70.7% 

24.2% 

5.1% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 



Table 70 
1991 Vr6aom»t€im/^Cm/CAE Market Share 

AppMcation: 
Platfonn; 
Region: 
Units: 

IC Layout 
Personal Computer 
Asia 
Millions of U.S. Dollars/Actual Units 

to 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revemie Revenue Shipped Revenue 

Market Sh 

Hardware 
Revenue 

1 
•a 

Fujitsu 

Integrated Silicon Systems 

Tanner Research 

Everex Systems 

Other Companies 

All Companies 

All N.A.'Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

2.0 

.2 

.1 

.0 

.0 
2.2 

.3 
2.0 

.0 

.0 

2.2 

1.8 
.1 
.0 
.0 
.0 

1.9 

.1 
1.8 
.0 
.0 

1.8 

.0 

.1 

.0 

.0 

.0 

.2 

.2 

.0 

.0 

.0 

.2 

64 

3 

0 

7 
0 

74 

9 
64 

0 

7 

67 

87.8% 
9.0% 

2.3% 

.9% 

.0% 

100.0% 

12.2% 

87.8% 
.0% 

.9% 

99.1% 

95.1% 
3.8% 

.0% 

1.1% 

.0% 

100.0% 

4.9% 

95.1% 
.0% 

1.1% 

98.9% 

I 
i 

Source: Dataquest (Febniaiy 1992) 

I 



Table 71 
1991 Prelliuliiiii^ CAD/CAM/CAE Market Share 

^ftplication: 
Platform: 
Region: 
Units: 

IC Layout 
All Platforms 
Rest of World 
Millions of US. Dollars/Actual Units 

O 
I-* 

iS 

I 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenne 
Hardware 

Revenue 

i 

I 

f 

Digital 

Sun 

Solboume 

Hewlett-Packard 

COMPASS Design Ai|ioau(tii6a%i^ 
LSI Logic 

Other Companies 

All Con^janies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

M 

1.1 

.4 

.4 

.1 

.1 

.3 

35 

3,5 
.0 
.0 

3.2 

.3 

.8 

•9 

A 

.3 

.0 

.0 

.2 

2.7 

2.7 
.0 
.0 

2.6 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.2 

.2 

.0 

.0 

.0 

8 

70 

38 

35 
0 

0 

7 

158 

158 

0 

0 

158 

0 

32.0% 

30.8% 

12,7% 
11.2% 

3.2% 

2.9% 
7,2% 

100.0% 

100.0% 
,0% 
.0% 

91.6% 
8,4% 

29.7% 
35,0% 
16.5% 
12.0% 

.4% 

.4% 

6.0% 

100.0% 

100,0% 

.0% 

.0% 

99,2% 

.8% 

Soufce Douquest (J?Arauy 199Z) 



Table 72 
1991 Prdln^ipirr tlUVCAH^C^ Market Shan 

e 
I -* ^ 

% 

£ 
jp 

1 9 1 
i 

Application: 
Platfonn; 
Region: 
Utiits: 

Company 

Sun 

Hewlett-Packard 

Digital 

Solboume 

IC layout 
Technkal ^Foikstation 
Rest of "World 
Millions of U.S. 

COMPASS E>esign Autonaation^VLSt 

LSI Logic 

Other CoiT^janies 

All CoopanJes 

AU N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source) Dataquest (Febnuuy 1992) 

DolUfS^AcbKil U D I S 

Total 
Factory 

Revenue 

1.0 

.4 

.2 

.1 

.1 

.1 

.0 

1.9 

1.9 

.0 

.0 

1.6 

.2 

Hardware 
Revenue 

.8 

.3 

.2 

.1 

.0 

.0 

.0 

1.4 

1.4 

.0 

.0 

1.4 

.0 

Software 
Revenue 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.2 

.2 

.0 

.0 

.0 

,2 

Hardware 
Units 

Shipped 

68 

33 

8 

25 

0 

0 

0 

134 

134 

0 

0 

134 

0 

Total 
Factory 

Revenue 

51.6% 

18.8% 

11.3% 

6.5% 

5.4% 

4.8% 

1.6% 

100.0% 

100.0% 

.0% 

.0% 

88.2% 

11.8% 

Market Sh 

Hardware 
Revenue 

59.6% 

20.6% 

10.6% 

8.5% 

.0% 

.7% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

99.3% 
.7% 



Table 75 

e 
>-> ^ 

1 
i 

1 I 
1 

t 

Application: IC Layout 
Platfonn: Host-Dependent 
Region: Rest of World 
Units: Millions of U.S. 

' 
Ckimpany 

Digital 

COMPASS Design Automation-VLSI 

LSI Logic 

Other Companies 

All Companies 

All NA-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source; Dataquest (Fd>niai7 1992) 

DoUars/Actual Units 

Total 
Factory 

Revenue 

.6 

.0 

.0 

.2 

.8 

.8 

.0 

.0 

.8 

.0 

Hardware 
Revenue 

.4 

.0 

.0 

.2 

.6 

.6 

.0 

.0 

.6 

.0 

Hardware 
Software 
Revenue 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

Units 
Shipped 

0 

0 
0 

7 

7 

7 
0 

0 

7 
0 

Total 
Factory 

Revenue 
74.4% 

1.2% 

1.2% 
23.2% 

100.0% 

100.0% 

.0% 

.0% 

95.1% 

4.9% 

Market S 

Hardware 
Revenue 

72.1% 

1.6% 

.0% 
26.2% 

100.0% 

100.0% 

.0% 

.0% 

98.4% 

1.6% 

I 



Table 74 

o 
t-^ g 

1 
1 
I 
I 

1 
1 
I 

1991 Preiimidpti' iCMDt/CAJ 

Application; 
Platfbnn; 
Region: 
Units: t 

Company 

Sotboume 

Digital 

Sun ' 

Hewlett-Packard 

Other Companies 

Ail Companies 

All N.A.-Ba9ed Companies 

All Asian-Based Companies 

Vf/CA£ Market 

IC Uyout 
Server 

Share 

Rest of \K)rld 
Millions of U^. PoUars^Al^nai tk^^ 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Soufce Dalaquat (Febniafy 1999 

Total 
Factory 

Revenue 

.3 

.3 

.1 

.0 

.0 

.8 

.8 

.0 

.0 

.8 

.0 

Hardware 
Revenue 

.3 

.2 

.1 

.0 

.0 

.6 

.6 

.0 

.0 

.6 

.0 

Software 
Revenue 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Hardware 
Units 

Shipped 

13 

0 

2 

2 

0 

17 

17 

0 

0 

17 

0 

Total 
Factory 

Revenue 

42,1% 

38.2% 

14.5% 

5.3% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 

Market 

Hardware 
Revenue 

50.0% 

31.3% 

14.1% 

4.7% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

100.0% 

.0% 
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Table 75 
1991 I^rllmlnary CAD/CAM/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

IC layout 
Personal Computer 
Rest of \5brld 
Millions of U.S. Dollars/Actual Units 

Company 

Total Hardware 
Factory Hardware Software Units 

Reveoue Revenne Beveaue Shipped 

Other Companies 

All Companies 

All NA-Based Companies 

All Asian-Based Companies 

All Euiopean-Ba5ed Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: DaMjUesl (f^btatry I99B 

.0 

.0 

.0 

.0 

,0 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

.0 

.0 

0 

0 

0 

0 

0 

0 

0 

Market 
Total 

Factory 
Revenue 

Hardwar 
Revenu 

100.0% 

100.0% 

100.0% 
.0% 
.0% 
.0% 

100,0% 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

5 
o. 

file:///5brld


Table 76 
1991 Vrt^aaagtfCiiai^CAWCAE Market Share 

Application: 
Platfonn: 
Region: 
Units: 

PCB/Hybrid/M^ 
All Platforms 
Worldwide 
Millions of U.S. Dollars/Actual Units 

e 

Mark 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardwa 

Reven 

I 
3? 

s-

I 
I 
I 

Digital 
Mentor Graphics 
Sun 

Zuken 

Intergraph 
IBM 

Racal-Redac 

Valid 
Compulcrvision 

Uchida Yoko 

Compaq 
Sharp Si^em Products—^NO OEM 

Fujitsu 

NEC 

Scientific Calc. 

CADDC 

Hewlett-Packard 

Siemens Nixdorf Infb sysJieixie 

Toshiba—NO OEM 
UKF 

Hitachi 

CADAM 

Apple Con^UGc^ 

104.7 

89.4 

83.9 

83.8 

54.7 

53.4 

52.7 

50.2 

38.5 

36.8 

35.3 

31.2 

30.6 

27.7 

27.4 

22.6 

21.4 

15.5 

14.9 

14.4 

10.5 

9.6 

9.3 

72.5 

24.9 

73.1 

33.5 

15.9 
32.4 

1.9 

1.9 
14.0 

34.9 
35.3 
16.2 

19.0 

19.5 
3.2 

9.0 

17.1 
7.4 

7.4 

4.0 

5.0 

4.2 

8.2 

2.7 
37.6 

.0 

50.3 
17.4 

11.2 
41.2 

35.7 
10.6 

1.8 

.0 

15.0 

8.6 

6.0 

15.9 
11.3 

.0 

5.4 

6.0 

9.0 
4.4 

4.6 

.0 

702 

869 

5,160 

489 

463 

2,243 

213 

232 

392 

584 

6,040 

186 

686 

1,825 

106 

166 

1,926 

211 

135 

620 

325 

596 

1,940 

10.0% 

8.6% 

8.1% 

8.0% 

5.2% 

5.1% 

5.1% 

4.8% 

3.7% 

3.5% 

3.4% 

3.0% 

2.9% 

2.7% 

2.6% 

2.2% 

2.0% 

1.5% 

1.4% 

1.4% 

1.0% 

.9% 

.9% 

13.8 

4.7 

13.9 

6.4 

3.0 

6.2 
.4 

.4 

2.7 

6.7 

6.7 

3. 

3.6 

3.7 

. 

1. 

3. 

1. 

1. 

. 

1. 

. 

1. 



Table 76 (Continued) 

I 
I 
I 

I 
i 

Application; 
Pfatform: 
Region: 
Units: 

Company 

PADS Software 

BETRONEX 

Cadence 

HP Cade 

Pacific Numerics 

Sol bourne 

Oread 

Ziegler 

Autodesk 

Tokyo Electron—NO OEM 

Accel Techn<riogies 

CAD-UL 

DeL Computer 

PCB/Hybrid/MCM 
All Platforms 
Worldwide 
Millions of U.S. 

Sumitomo Deoko ^Rirkstation 

Mas^eck 

Visionics 

Infinite Graphics 

Schiumbetger 

Sony 

Everex Systems 

Cooper & (3iyan Technology 

Century Research Center 

DECAD 

Dollars/Actual Units 

Total 
Factofy 

Revenue 

7.8 

5.5 
4,7 

4.6 

4.0 

3.5 

3.1 

3.0 

2.8 

2.5 

2.2 

2.1 

1.9 

1.8 

1.8 

1.8 

1.7 

1.6 

1.6 

1.5 

1.5 

1.5 

1.3 

Hardware 
Revenue 

.0 

.5 

.0 

2.5 

.0 

3.4 
.0 

.0 

.0 

.8 

.0 

.0 

1.9 

1.8 

.0 

.0 

.0 

.5 

1.4 

1.6 

.0 

.8 

.2 

Software 
Revenue 

6.6 

5.1 

3.9 

1.4 

4.0 

.0 

3.1 

3.0 

2.8 

1.2 

1.9 

2.1 

.0 

.0 

1.8 

1.3 

1.7 

.6 

.0 

.0 

1.5 

.5 

.8 

Msflae 

Hardware Total 
Units Factory Hardwar 

Shipped Revenue Revenu 

0 

86 

0 

20 

0 

291 
0 

0 

0 

9 

0 

0 

488 

100 

0 

7 

0 

17 

92 

460 

0 

8 

5 

7% 

5% 
5% 

m 
4% 

3% 

3% 

3% 

3% 

m 
2% 

2% 
2% 

2% 

2% 

2% 

2% 

2% 

2% 

.1% 

.1% 

.1% 

.1% 

0% 

1% 

0% 

5% 

0% 

6% 
0% 

0% 

0% 

2% 

0% 

0% 

4% 

3% 

0% 

0% 

0% 

1% 

3% 

3% 

.0% 

.1% 

.0% 



Table 76 (Condnued) 
1991 Prellminarr CAD/CSqu/CAE Market Share 

Application; 
Platform: 
Region; 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Worldwide 
Millions of VS. Dollars/Actual Units 

Mark 

Company 

Total 
Factory 

Revenue 

1.3 
1.2 
1.0 

1.0 
.8 

.7 

.7 

.7 

.6 

.5 

.4 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 
.1 

Hardware 
Revenue 

.0 
1.2 
.0 
.0 
.1 
.2 
.4 
.0 

.3 

.0 

.0 

.1 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardwa 
Revenu 

1 
I 

I 
I 
a 

Ontos 

Research Machines 

Royal Digital Systems 

Cadisys 

Number One Systems 

Sophia Systems 

ICL 

ALS Design 

Seiko Instruments—NO d ( 4 

Omation 

Vamp 

Andor 

Obfect Design 

Objectivity 

Kontron InsCrumeots 

The Great Softwestem Co. 

Foresigjit Resources 

Instmmatic Espanola 

Shared Resources 

American Small Business Comp. 

Innovative Data D e s i ^ 

Olivetti 

Kubota Computer 

1.3 

.0 

.9 
1.0 

.7 

.5 

.2 

.6 

.3 

.5 

.4 

.2 

.3 

.3 

.1 

.2 

.2 

.2 

.2 

.2 

.1 

.0 

.0 

0 

194 

0 

0 

19 

7 

19 

13 

4 

0 

0 

3 

0 

0 

4 

0 

0 

0 

0 

0 

0 

17 

10 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

. 1 % 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0 

.2 

.0 

.0 

.0 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 



Table 76 (Continued) 

6 
h-i 
^ 

B 

1 

a 
1 
J 

f 
1 
i 

Application: 
Platform: 
Region: 
Units: 

Company 

Masta Corporatioo 

Robocom 

Other Companies 
All Companies 

,-

1 

All NA.-Based Companies 

All Asian-Based Companies 
All European-Based 

PCB/Hybrid/MCM 
All Platforms 
Worldwide 
Millions of U.S. 

Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dataquest (Febniaiy 1992} 

DollaiVActual Units 

Total 
Factory 

Revenue 

.1 

.0 

48.7 
1,042.0 

671.8 

267.1 

103.1 

318.9 

723.1 

Hardware 
Revenue 

.0 

.0 
46.4 

524.7 

356.2 

150.1 
18.4 

. 270.9 
253.8 

Software 
Revenue 

.0 

.0 

.0 

346.3 

170.4 
106.0 

698 

.0 

346.3 

Hardware 
Units 

Shipped 

1 

0 
1,914 

29,898 

23,848 

4,629 
1,421 

21,123 

8,775 

Total 
Factory 

Revenue 
.0% 

.0% 

4.7% 

100.0% 

64.5% 
25.6% 

9.9% 
30.6% 

69.4% 

Marke 

Hardwar 
Revenu 

.0% 

.0% 

8.8% 

100.0% 

67.9% 
28.6% 

3.5% 
51.6% 

48.4% 

I 



Table 77 
1991 Prelimlbi^ i^ti01^^CAE Market Share 

! 

I 

I 
I 

^plication: 
Platform: 
Region: 
Units: 

PCB/Hybrtd/MCM 
Technical Workstation 
Worldwide 
Millions of U.S. DoUars/Acmal Units 

, • 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Marke 

Hardwar 
Revenu 

Mentor Giaphtcs 
Zuken 
Sun 
Valid 
Racal-Itedac 
Intetgraph 
Computervision 

Uchida Yoke 

Sharp System VtOiftacSi^^HO 01^ 
Scientific Calc. 
CADDC 
Digital 
Hewlett-Packard 
Siemens NixdorF Infe spi^same 

Toshiba-^O OEM 
NEC 
Fujitsu 
Hitachi 
HP Cade 
Cadence 

I>ac!flc Nufflcittqs 
IBM 

89.4 

83.8 

75.6 
50.2 

48.6 
47.6 

38.5 
36.8 
27.1 

25.1 
22.6 
21.4 
17.6 

15.5 
14.9 
13.9 
12.8 

5.3 
4.6 
4.2 

3.8 

2.8 

24.9 
33.5 
66.2 

1.9 
1.9 

12.5 
14.0 

34.9 
14.1 

2.7 
9.0 

13.2 
14.1 
7.4 
7.4 
7.8 

7.9 
2.5 

2.5 
.0 
.0 

1.5 

37.6 
50.3 

.0 
35.7 

37.3 
16.0 
10.6 
1.8 

13.0 
14.1 

11.3 
2.0 
.0 

5.4 
6.0 
5.0 
3.6 
2.2 
1.4 
3.6 
3.8 

.6 

869 
489 

4,948 
232 

213 
395 
392 
584 
168 
92 

166 
702 

1,472 
211 

135 
718 
301 

109 
20 
0 
0 

87 

13.2% 
12.3% 
11.1% 
7.4% 

7.1% 
7.0% 
5.7% 
5.4% 
4.0% 
3.7% 
3.3% 
3.2% 
2.6% 

2.3% 
2.2% 
2.0% 

1.9% 
.8% 

.7% 

.4% 

8.7% 

11.7% 
23.0% 

.7% 

.7% 
4.3% 
4.9% 

12.2% 

4.9% 
.9% 

3.1% 
4.6% 

4.9% 
2.6% 
2.6% 
2.7% 
2.8% 

.9% 

.9% 

.0% 

.0 

.5 



Table 77 (Continued) 
1991 PreUmlnaiy CAD/CAM/CAE Market Share 

I 
i 

n 

I 
I 
I 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Techjoical "Workstation 
Worldwide 
Millions of U.S. Dollars/Actual Units 

Cf>mpany 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

SMpped 

Total 
Factory 

Revenue 

Marke 

Hardwar 
Revenu 

Tokyo Electron—NO OEM 
Sumitomo Denko Workstation 

Sony 

Cooper & Qiyan Technology 

Century Reseani Center 

Ontos 
DECAD 

Schlumbeiger 

Royal Digital S]«|MfflS 
Sol bourne 
ICL 

Seiko Instnimeî *:—MO (M& 

Sophia Systems 

Infinite Graphics 
Object Design 

Ob|ectivity 

Autodesk 

Shared Resourcejt 

Everex Systems 
AIS Design 

Kubota Computer 

2.5 
1.7 
1.6 

1.5 

1.5 

1.3 
1.3 
1.2 

1.0 

.9 
,7 
.6 

.6 

.3 

.3 

.3 

.3 

.2 

.2 

.1 

.0 

.8 

1.7 

1.4 

.0 

.8 

.0 

.2 

.3 

.0 

.9 

.4 

.3 

.1 

.0 

.0 

.0 

.0 

.0 

.2 

.0 

.0 

1.2 

.0 

.0 

1.5 

.5 

1.3 

.8 

.4 

.9 

.0 

.2 

.3 

.4 

.3 

.3 

.3 

.3 

.2 

.0 

.1 

.0 

9 
90 

92 
0 

8 

0 
4 

11 

0 

189 

19 
4 

4 

0 

0 

0 

0 

0 

20 

0 

7 

2% 

2% 

2% 

2% 

2% 

2% 

2% 

% 
% 
% 
% 

,0% 

0% 

0% 

0% 

0% 

,0% 

,0% 

.3% 

.6% 

.5% 

.0% 

.3% 

.0% 

.1% 

.1% 

.0% 

.3% 

.1% 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 
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Table 77 (Continued) 
1991 Pt^Umlaarr CAD/CAM/CAE Market Share 

Application: 
Platform; 
Region: 
Units; 

PCB/Hybrid/MCM 
Technical Workstation 
Worldwide 
Millions of U.S. DollaniiiSietwJ titote; 

Conipany 
Other Companies 

All Companies 

All N.A.-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

Total 
Factory 

Revenue 
.0 

679.6 

383.6 
225.4 
70.6 

114.6 

565.0 

Hardware 
Revenue 

.1 

287.1 

152.3 
122.3 
12.5 
95.8 

191.3 

Software 
Revenue 

.0 
270.1 

129.4 
95.6 

45.1 
.0 

270.1 

Hardware 
Units 

Shipped 
0 

12,761 

9.410 
2,884 

467 
7,424 

5,337 

Total 
Factory 

Revenue 
.0% 

100.0% 

56.4% 

33.2% 
10.4% 

16.9% 
83.1% 

Mark 

Hardwar 
Revenu 

.0 
100.0 

53.0 
42.6 

4.3 
33.4 
66.& 

Source: Dataquest (Febnury 1993 



Table 78 
1991 preliffllttaiT CAD/CAM/CAE Market Share 

Applicaticm: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Host-Depender« 
Worldwide 
Millions of U.S. Dollars/Actual Units 

lO 

I 

I 
I 

Companr 

Marke 
Total 

Factory 
Revenue 

Hardware 
Revenue 

Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardwar 

Revenu 

I 
n 
a 

Digital 

IBM 

Fujitsu 

Intergraph 

Sdendfic Caik 

Hitachi 

CAD AM 

Cadence 

Schlumbeiger 

DECAD 

Kubota Computer 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

56.6 

42.8 

12.7 

3.4 

2.4 

1.7 
.6 

.5 

.3 

.0 

.0 

48.7 

169.6 

155.2 

14.4 

.0 

104.7 

64.9 

40.3 

24.0 

7.9 

1.7 

.5 

.8 

.0 

.0 

.1 

.0 

.0 

46.3 
121.6 

112.9 
8.7 

.0 

86.6 

35.0 

.5 

10.3 
3.6 

.5 

1.9 
.7 

.5 

.3 

.1 

.0 

.0 

.0 

18.4 

14.1 

4.3 
.0 

.0 

18.4 

0 
654 

214 

32 

14 

30 
0 

0 

5 
1 

3 
1,914 

2,866 

2,618 

247 
1 

1,914 

952 

33.4% 
25.2% 

7.5% 
2.0% 
1.4% 

1.0% 

.3% 

.3% 

.2% 

.0% 

.0% 

28.7% 
100.0% 

91.5% 
8.5% 

.0% 

61.7% 

38,3% 

33.2% 
19.8% 

6.5% 
1.4% 

.4% 

.7% 

.0% 

.0% 

.1% 

.0% 

.0% 

38.1% 

100.0% 

92.8% 

7.1% 
.0% 

71.2% 

28.8% 

Source: DaUquest O^ebruaiy 1992) 



Table 79 
1991 PtctiamOf iCSm/CiM/CAS. Market Share 

Q 

^ 

1 
g 
8 

1 £ 
•a 

g 

1 t 
1 
9 1 
s 
p 

Application: 
Platform; 

Region: 
Units: 

Company 

Digital 

Sun 

PCB/HybritVMCM 
Server 
Worldwide 
Millions of U.S. 

Sharp Systeilft Frdd^dS—HIQ QieMt 

Inteigraph 

Solboume 

Hewlett-Packard 

IBM 

Schlumbeiger 

Other Comiianles 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based C o m p i l e s 

All Hardware Companies 

All Tumkey & SW Ccrnipan ies 

Dollars/Actual Units 

Total 
Factory 

Revenue 

26.4 

8.4 

4.1 

3.6 

2.5 

1.6 

1.5 

.2 

.1 

.0 

48.4 

44.2 

4.2 

.0 

39.0 

9.4 

Hardware 
Revenue 

19.0 

6.9 

2.1 

1.8 

2.5 

1.3 

.9 

.1 

.1 

.0 

347 

32.5 

2.2 

.0 

29.9 

4.9 

Software 
Revenue 

.0 

.0 

1.9 

.9 

.0 

.0 

.3 

.1 

.0 

.0 

3.2 

1.2 

1.9 

.0 

.0 

3.2 

Hardware 
Units 

Shipped 

0 

212 

18 

37 

102 

79 

37 

2 

11 

0 

496 

468 

29 

0 

422 

74 

Total 
Factory 

Revenue 

54.5% 

17.3% 

8.4% 

7.5% 

5.2% 

3.3% 

3.1% 

.3% 

.3% 

.0% 

100.0% 

91.3% 

8.7% 

.0% 

80.6% 

19.4% 

Market 

Hardware 
Revenue 

54.7% 

20.0% 

6.0% 

5.1% 

7.2% 

3.8% 

2.6% 

. 1 % 

.4% 

.0% 

100.0% 

93.5% 

6.5% 

.0% 

86.0% 

14.0% 

Source: Dataquest CFebniary 1992) 



Table 80 
1991 PreHmiiiary CAD/CAM/CAE Market Share 

i 

I 

a 
§ 

I 

Application: 

Platform: 
Region: 
Units: 

PCB/Hybrl(VMCM 
Personal Computer 
Worldwide 
Millions of U.S. Dollars/Actual Units 

Compaay 

Compaq 

IPKF 

NEC 

Apple Coti)|i<lid9lir 

CADAM 

PADS Software 

IBM 

BETRONEX 

Fujitsu 

Racal-Redac 

Hitachi 

Oread 

Ziegler 

Autodesk 

Hewlett-Packard 

Accel Technoloj^es 

CAD-Ut 

Dell Computer 

Massteck 

Visionics 

35.3 

14.4 

13.9 

9.3 

9.0 

7.8 

6.3 

5.5 

5.2 

4.1 

3.6 

3.1 

3.0 

2.5 

2.2 

2.2 

2.1 

1.9 

1.8 

1.8 

35.3 

4.0 

11.8 

8.2 

4.2 

.0 

5.9 

.5 

3.2 

.0 

1.7 

.0 

.0 

.0 

1.7 

.0 

.0 

1.9 

.0 

.0 

.0 

9.0 

1.0 

.0 

4.1 

6.6 

.0 

5.1 

1.5 

3.9 

1.5 

3.1 

3.0 

2.5 

.0 

1.9 

2.1 

.0 

1.8 

1.3 

6,040 

620 

1,107 

1.940 

596 
0 

1,466 

86 

170 

0 

186 

0 

0 

0 

375 

0 

0 

488 

0 

7 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 

24.5% 

10.0% 

9.6% 

6.4% 

6.2% 

5.4% 

4.4% 

3.8% 

3.6% 

2.9% 

2.5% 

2.1% 

2.1% 

1.8% 

1.5% 

1.5% 

1.4% 

1.3% 

1.2% 

1.2% 

Market 

Hardware 
Revenue 

43.4% 

4.9% 

14.5% 

10.0% 

5.1% 

.0% 

7.3% 

.6% 

3.9% 

.0% 

2.1% 

.0% 

.0% 

.0% 

2.1% 

.0% 

.0% 

2.3% 

.0% 

.0% 



Table 80 (Contiaued) 
1991 PKllmlnarr CAD/CAM/CAB Market Share 

Application; 
Platforai: 
Region: 
Units: 

PCB/Hybrid/MCM 
Personal Computer 
'Woridwlde 
Millions of U.S. Dollare/Actuai Units 

Marke 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardwar 

Revenu 

f 

o 

I 

I 

Everex Systems 
Infinite Graphics 

Research Machines 

Cadisys 
Number One Systems. 

ALS Design 

Omation 

Vamp 

Andor 

Digital 
Kontron Instruments 

Foresight Resources 

The Great Soltwestem Cpw, 

tnstmmatic Espanola 

Pacific Numerics 
American Small Business CSoopft. 

Sophia SjWems 
Innovative Data Design 

Olivetti 

Masta Corporation 

Robocoin 

1.4 

1.3 

1.2 

1.0 

.8 

.6 

.5 

.4 

.4 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

1.4 

.0 

1.2 

.0 

.1 

.0 

.0 

.0 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.1 

.0 

.0 

.0 

1.3 

.0 

1.0 

.7 

.6 

.5 

.4 

.2 

.2 

.1 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.0 

.0 

.0 

440 

0 

194 

0 

19 

13 

0 

0 

3 

0 

4 

0 

0 

0 

0 

0 

3 

0 

17 

1 

0 

1.0% 

.9% 

.8% 

.7% 

.5% 

.4% 

.3% 

.3% 

.2% 

.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

1.7% 

.0% 

1.5% 

.0% 

.1% 

.0% 

.0% 

.0% 

.1% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0 

.0% 

.1% 

.0 

.0 



Table 80 (Continued) 
1991 PreUmlnarr CAD/CAM/CAE Market Share 

Application: 
Platfona 
Region; 
Units: 

PCB/Hybrid/MCM 
Persona) Computer 
Worldwide 
Millions of U.S. Dollars/Actual Units 

e 
H* 
ro 

Company 

Marke 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardwar 

Revenu 

t 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.0 

144.3 

88.8 

23.1 

32.4 

60.6 

83.8 

.0 

81.3 

58.6 

16.8 

5.9 

58.6 

22.7 

.0 

54.7 

25.7 

4.3 
24.7 

.0 

54.7 

0 

13,775 

11,353 

1,469 

953 
11,363 

2,413 

.0% 

100.0% 

61.6% 

16.0% 

22.5% 

42.0% 

58.0% 

.0% 

100.0% 

72.0% 

20.7% 

7.3% 

72.1% 

27.9% 

I 
I 
I 

Source: Osttaquest (Febniaiy 1992) 



Table 81 

i 

I 
I 
• a 
<L 

I 
I 
I 

Application: 
Pladbrm: 
Region; 
Units: 

Company 

Digital 

Sun 

Mentor Gntpl^ics 

Valid 

Intetgraph 

Compaq 

IBM 

Hewlett-Packard 

Scientific Calc. 

Cooiputervision 

Racal-Redac 

Apple Computer 

Euken 

PADS Software 

Pacific Numerics 

CADAM 

Sol bourne 

Autodesk 

Cadence 

LPKF 

Accel TecbiUiibglles 

PCB/Hybrid/MCM 
All Platforms 
North America 
Millions of U.S. Dollars/Actual Units 

Total 
Factory 

Rerenue 

51.4 

43.7 

41.0 

31.7 

24.6 

15.2 

13.7 

8.6 

8.5 

8.0 

6.7 

5.7 

4.2 

3.7 

3.6 

2.9 

2.8 

2.4 

2.4 

1.8 

1.8 

Hardware 
Revenue 

35.0 

38.1 

11.9 

1.6 

9.4 

15.2 

84 

7.1 

1.2 

2.2 

.3 

5.1 

1.7 

.0 

.0 

1.3 

2.8 

.0 

.0 

1.2 

.0 

Software 
Revenue 

2.2 

.0 

17.2 

22.5 

7.0 

.0 

2.8 

.0 

4.9 

2.0 

5.5 

.0 

2.5 

3.2 

3.6 

1.4 

.0 

2.4 

1.8 

.5 

1.6 

Hardware 
Units 

Shipped 

337 

2.887 

398 

209 

225 

2.597 

643 

771 

34 

91 

28 

1,203 

24 

0 

0 

178 

237 

0 

0 

75 

0 

Total 
Factory 

Revenue 

15.7% 

13.4% 

12.5% 

9.7% 

7.5% 

4.6% 

4.2% 

2.6% 

2.6% 

2.4% 

2.0% 

1.8% 

1.3% 

1.1% 

1.1% 

.9% 

.9% 

.7% 

.7% 

.6% 

.5% 

Mark 

Hardwar 
Revenu 

20.5 

22.4 

7.0 

.9 

5.5 

8.9 

4.9 

4.2 

.7 

1.3 

.2 

3.0 

1.0 

.0 

.0 

.7 

1.6 

.0 

.0 

.7 

.0 



Table 81 (Condnaed) 
1991 PfeUndnary CAD/CAM/CAE Market Share 

Applicationr 
Platform; 
Regiott 
Units: 

PCB/Hybrid/MCM 
All Platforms 
North America 
Millions of U.S. Dollars/Actual Units 

Marke 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 
'S 
S-

I 

Visionics 
Infinite Graphics 
Cooper & Chyan Tedmology 

Everex Systems 

Dell Computer 

Massteck 

Ontos 

BETRONEX 

Oread 

Cadisys 

Royal Digital Systems 

Schlumbeiger 

Vamp 

Omation 

Obfea Design 

Objectivity 

The Great Softwesteea Cb; 

Shared Resources 

Foresight Resources 
American Small Business Gpmp. 

Innovative Data Design 

1.8 

1.7 

1.5 

1.4 

1.3 

1.2 

1.2 

1.2 

1.1 

1.0 

.8 

.8 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

.0 

.0 

.0 

1.4 

1.3 

.0 

.0 

.1 

.0 

.0 

.0 

.3 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.3 

1.7 

1.5 

.0 

.0 

1.2 

1.2 

1.0 

1.1 

1.0 

.7 

.3 

.4 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.1 

7 

0 

0 

414 

327 

0 

0 

22 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5% 

,4% 

4% 

3% 

3% 

3% 
2% 

% 

% 

% 

% 

% 

% 

.% 

0% 

0% 

0% 

0% 

8% 

7% 

0% 

0% 

1% 

,0% 

,0% 

0% 

2% 

,0% 

0% 

0% 

0% 

,0% 

,0% 

0% 

0% 

,0% 



Table 81 (Contlimed) 
1991 Prellniliiary CAD/C^M/CAE Market Share 

Application: 
Platfoim: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
North America 
Millions of U.S. Dollai^Actual Units 

Company 

Marke 
Total 

Factory 
RevcoiK 

Hardware 
Revenue 

Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardwar 

Revenu 
Other Companies 

All Companies 
26.3 

327.6 
25.1 

170.4 
.0 

94.1 

1,034 

11,750 
8.0% 

100.0% 

14.7% 
100.0% 

I 

I 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

AU Hardware Companies 

All "nimkey & SW Companies 

313.7 
4.2 

9.7 

156.7 
170.8 

167.1 

1.7 

1.6 

133.9 

36.5 

84.6 

2.5 
7.0 

.0 

94.1 

11,601 

24 

125 
10,434 

1,316 

95.8% 
1.3% 
3.0% 

47.8% 

52.2% 

98.1% 
1.0% 

1.0% 
78.6% 

21.4% 

Source: DaUquest (Fdmiargr 1992) 

r 
I 



Table 82 
1991 PrelimliiaiT CAD/CAH/CA£ Market Share 

AppIicatloQ: 
Platform: 
Region; 
Uni^: 

PCB/Hybrid/MCM 
Technical Workstation 
North America 
Millions of U.S. DoUarVArtual Units 

6 

K) 

S" 

I 
5? 

s-

I 

Market 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Mentor Giŝ f̂ fedei 
Sun 

Valid 

Intergraph 

Digital 

Computervision 
Scientific Calc. 

Hewlett-Packard 

Racal-Redac 
Zuken 

Pacific Numerics 

Cadence 

Cooper & Chyan Technology 

Ontos 

Royal Digital Systems 

Solbourae 
IBM 

Sdilumbeiger 

Infinite Graphics 

Object Design 

Objectivity 

Autodesk 

Shared Resources 

Eveiex Systems 

41.0 
39.4 

31.7 
20.4 

11.1 

8.0 
7.2 

7.2 

5.8 

4.2 

3.4 

2.0 

1.5 
1.2 

.8 

.8 

.7 

.6 

.3 

.3 

.2 

.2 

.2 

.2 

11.9 
34.5 
1.6 

7.3 

6.5 
2.2 

.9 

5.9 
.3 

1.7 
.0 

.0 

.0 

.0 

.0 

.8 

.4 

.2 

.0 

.0 

.0 

.0 

.0 

.2 

17.2 
.0 

22.5 
6.2 

1.6 

2.0 

3.9 
.0 

4.6 

2.5 
3.4 

1.5 

1.5 
1.2 

.7 

.0 

.2 

.2 

.3 

.3 

.2 

.2 

.2 

.0 

398 

2,790 

209 
185 

337 

91 
27 

610 

28 

24 

0 

0 

0 

0 

0 

154 
24 

5 
0 
0 
0 
0 
0 

18 

21.8% 
20.9% 
16.8% 

10.8% 

5.9% 
4.2% 
3.8% 
3.8% 

3.1% 
2.2% 
1.8% 
1.1% 
.8% 
.6% 

.3% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

16.0% 
46.4% 

2.1% 
9.8% 

8.7% 
2.9% 
1.3% 
8.0% 

.4% 

2.3% 
.0% 
.0% 
.0% 
.0% 
.0% 

1.0% 
.6% 

.3% 

.0% 

.0% 

.0% 

.0% 

.0% 

.2% 



Table 82 (Contlinied) 
1991 Prelimlmry CAD/OKU/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
North America 
Millions of U.S. Dollars/Actual Units 

O 

K) 

Company 

Total 
Factory 

Revenue 

.0 

188.3 

178.3 
4.2 

5.8 

56,5 
131.8 

Hardware 
Revenue 

.1 
74.4 

72.4 

1.7 

.3 
47.8 

26.5 

Software 
Revenue 

.0 

70.5 

63.4 

2.5 
4.6 
.0 

70.5 

Hardware 
Units 

Shipped 

0 

4,899 

4,847 
24 

28 

3,909 
990 

Total 
Factory 

Revenue 

.0% 
100.0% 

94.7% 

2.2% 

3.1% 
30.0% 

70.0% 

Market 

Hardware 
Revenue 

.1% 
100.0% 

97.3% 

2.3% 
.4% 

64.3% 
35.7% 

1 
i 

Other Companies 
All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey A SW Companies 

Source: Dataquest (Fdmiaiy 1992) 

I 
I 

I 



Table 83 
1991 Prellndeiliiy CJUEI/IS$U/CAE Market Share 

$ 
N 

I 

Application: 
Platform: 
Region: 
Units; 

Company 

PCB/Hybrict/MCM 
Host-Dependent 
North America 
Millions of U.S. Dollars/Actual Units 

Market S 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 

I 

Digital 

IBM 

Intergraph 

Scientific Ol)c 

Cadence 

CADAM 

Schiumbetger 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hafdwafe Companies 

All Turnkey & SW Companies 

27.4 

10.7 
2.0 

1.3 
.4 

.2 

.1 

26.3 
68.4 

68.4 

.0 

.0 

53.2 

15.2 

19.3 
6.0 

1.0 

.3 

.0 

.0 

.0 

25.0 

51.7 

51.7 

.0 

.0 

44.3 

7.3 

.4 
2.6 

.3 
1.0 

.3 

.2 

.1 

.0 

4.8 

4.8 

.0 

.0 

.0 

4.8 

0 
169 

19 
7 
0 

0 
2 

1,034 

1,231 

1,231 
0 
0 

1,034 

197 

40.0% 

15.7% 
3.0% 

1.9% 
.5% 
.2% 

.2% 

38.5% 
100.0% 

100.0% 
.0% 

.0% 

77.8% 
22.2% 

37.4% 
11.6% 

2.0% 

.5% 

.0% 

.0% 

.1% 
48.4% 

100.0% 

100.0% 

.0% 

.0% 

85.8% 

14.2% 

Source: DaUquest (Febniary 1992) 



Table 84 
1991 Prellniliu^ Cittt/CAM/CAE Market Share 

^plication: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Server 
North America 
Millions of US. Dollars/Actual Units 

lO 

I 

Market Sh 

Company 

tlotal HanJware Total 
Factory Hardware Software Units Factory 

Revenue Heveaue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
I 

I 

Digital 
Sun 
Intergraph 
Solboume 
Hewtett-Pat̂ iittdl 
IBM 

Schlumbefger 
Other Companies 

All Companies 

All NA,-Based Companies 
All Asian-Based Companies 
All European-Based Companin 
All Hardware Conq>anie5 
All "nimkey & SW Companies 

J2.7 
4.4 
2.2 
2.1 

.7 
A 
.1 

.0 
22.4 

22.4 
.0 
.0 

19.8 
2.6 

9.1 
3.6 

1.1 
2.0 
.6 
.3 
.0 
.0 

16.7 

16.7 
.0 
.0 

15.3 
1.3 

.0 
,0 
.5 
.0 
.0 
,1 
.0 
.0 
.6 

.6 

.0 

.0 

.0 

.6 

0 
97 
22 

83 
33 
11 

1 
0 

247 

247 
0 
0 

223 
25 

56.5% 
19.5% 
9.7% 
9.2% 
3.0% 

1.7% 
A% 

.0% 

100.0% 

100.0% 
.0% 
.0% 

88.4% 

11.6% 

54.7% 
21.7% 
6.5% 

12.1% 
5A% 

1.5% 
.2% 
.0% 

100.0% 

100.0% 
.0% 
.0% 

92.1% 

7.9% 

Source: Dataquest O'cbiuary 1993 
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Table 8$ (Continued) 
1991 Preliminary^ CAD/CAM/CAE Market Share 

Application: 
Ptatfonn: 
Region: 
Units: 

PCB/Hybrld/MCM 
Personal Computer 
North America 
Millions of U.S. Dollars/Actual tfoSls: 

Market Sh 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

American Small Business CScMil̂  

Innovative Data Design 

Odier Companies 

Alt Companies 

All N^-Based Companies 

All Asian-Based Companies 

All EuK^jean-Based Companies 

All Hardware Companies 

All Turnkey & SW Comfaoies 

Soufce: DaUquest (Fcbniaiy 1999 

.2 

.1 

.0 

48.5 

44.7 
.0 

3.9 

27.3 
21.2 

.0 

.0 

.0 

27.7 

26.4 

.0 

1.3 
26.4 

1.3 

,2 
.1 

.0 
18.2 

15.9 
.0 

2.3 
.0 

18.2 

0 
0 

0 

5,373 

5.276 

0 

97 

5,269 
104 

.3% 

.2% 

.0% 

100.0% 

92.1% 

.0% 

7.9% 
56.3% 
43.7% 

.0% 

.0% 

.0% 
100.0% 

95.3% 
.0% 

4.7% 
95.2% 

4.8% 

R a 
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Table 86 (Coadnued) 
1991 Preliminary CAD/ICAH/CAE Mattet Share 

^plication: 
Platform; 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platforms 
Europe 
MUlions of U.S. Dollars/Actual Wnk 

to 

I 
I 

Market S 

Compaoy 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hanhrare 
Units 

Shipped 

Total 
Factory 

Revenue 
Hardware 

Revenue 

I 
I 
I 

Schlumbeiser 
Zuken 

Number One Systems 

Cadence 

ICL 

ALS Design 

Dell Computer 

Sol bourne 

Massteck 

Pacific Numerics 
Accel Technologies 

Kontron In^ruments 

Instrumatlc Espanola 

Omation 

Everex Systems 

OlivetU 

Masta Corporation 

Ontos 

Foresight Resources 

Objectivity 

Robocotn 

Object Design 
American Small Business Comp. 

9 
.8 
.8 
.7 
,7 
.7 
,6 
.5 
A 
.4 
.3 
.2 
.2 
.2 

.0 

.0 

.0 

.0 

.2 

.3 

.1 

.0 

A 
.0 
.6 
A 
.0 
.0 

.0 

.1 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.3 

.5 

.7 

.5 

.2 

.6 

.0 

.0 

.4 

.4 

.3 

.1 

.2 

.2 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

9 
5 

19 
0 

19 
13 

161 

40 

0 

0 
0 
4 

0 

0 

37 
17 

1 

0 

0 

0 

0 

0 

0 

.3% 

.3% 

3% 
.2% 

.2% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.1% 

.2% 

.0% 

.0% 

.i% 

.0% 

A% 
.3% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 



Table 86 (Contiaued) 

e 
H* 

^ 

S* 

I 
n 

Application: 
Platform: 
Region: 
Units: 

Company 
Other Companies 

All CoD^tanies 

PCB/Hybrid/MCM 
All Platforms 
Europe 
Millions of U.S. Dollars/Actual Units 

All N.A.-Ba5ed Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies; 

Source: Dataquest (Febniaiy 1992) 

Total 
Factory 

Bereniie 

14.8 

303.2 

232.5 
.8 

69.8 

111.8 

191.4 

Hardware 
Htevenue 

14.0 

140.9 

125.4 

.3 

15.1 
93.7 
47.2 

Software 
Revenue 

.0 

95.3 

48.8 

.5 

45.9 
.0 

95.3 

Hardware 
Units 

Shipped 

580 

9.372 

8,214 

5 

1,153 

7,220 

2J52 

Total 
Factory 

Revenue 

4.9% 
100.0% 

76.7% 

.3% 

23.0% 

36.9% 

63.1% 

Market 

Hardware 
Revenue 

9.9% 
100.0% 

89.0% 

.2% 

10.7% 

66.5% 

33.5% 

I 
i 
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Tabic 87 (Continued) 

e 

a" 
3-

I 
I 
I 

^>plication: 
Platform: 
Region; 
Units: 

Company 

Other Companies i 

All Companies 

All N^-Based Companies 

All Asian-Based Companies 

PCB/Hybrid/MCM 
Technical Workstation 
Europe 
Millions of U.S. 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Source: Dataquest (Fdnuary 1992) 

Dollars/Actual Units 

Total 
Factory 

Revenue 
.0 

176.3 

132.3 
.8 

43.2 

35.9 
140.4 

Hardware 
Revenue 

.0 
61.6 

50.2 

.3 
11.0 

28.9 
32.6 

Software 
Revenue 

.0 
64.8 

39.4 

.5 
24.9 

.0 
64.8 

Hardware 
Units 

Shipped 
0 

3,081 

2,730 

5 
346 

1.982 

1,100 

Total 
Factory 

Revenue 
.0% 

100.0% 

75.0% 

.5% 

24.5% 

20.3% 
79.7% 

Market S 

Hardware 
Revenue 

.0% 

100.0% 

81.5% 

.5% 

17.9% 
47.0% 

53.0% 



Table 88 
1991 Preliminary em/mM/CAE Market Share 

e 
1-* 

f 
IS 

1 
! 

s-

i 
I 
1 0 

I 
1 

Application:! 
Platform 
Region: 
Units: 

Company 

Digital 

IBM 

Intergraph 

Schlumbeiger 

CAD AM 

Cadence 

DECAD 

Other Companies 

All Companies 

H 

t 

All N.A.-Based Companies 

All Asian-Based Coiiq>anies 

All European-Based 

PCB/Hybrid/MCM 
Host-Dependent 
Europe 
Millions of U.S. 

Companies 

All Hardware Conq>anies 

All Turnkey & SW Companies 

Source: Dauquest (Fdxuaiy 1992) 

Dollars/Actual Units 

Total 
Factory 

Revenue 

22.4 

16.3 

.9 
,2 
.1 
.1 
.0 

14.8 

54,8 

54.8 

.0 

.0 
37.2 

17.7 

Hanhrare 
Revenue 

16.1 

9.2 

.5 

.0 

.0 

.0 

.0 

14.0 

39.8 

39.8 
.0 

.0 

30.1 

9.7 

Software 
Revenue 

.0 

39 
.2 

.1 

.1 

.1 

.0 

.0 

4.3 

4.3 
.0 

.0 

.0 

4.3 

Bardware 
Units 

Shipped 

0 

239 

9 
2 

0 

0 
1 

580 

830 

830 

0 

1 

580 

250 

Ibtal 
Factory 

Revenue 

40.8% 

29.8% 

1.7% 

.3% 

.2% 

.2% 

.1% 

26.9% 

lOO.OW 

99.9% 

.0% 

.1% 

67.8% 

32.2% 

Market Sh 

Hardware 
Revenue 

40.5% 

23.1% 

1.1% 

.1% 

.0% 

.0% 

.1% 

35.2% 

100.0% 

99.9% 

.0% 

.1% 

75.6% 

24.4% 



Table 89 
1991 Prelliiiliutf)r CAD/CAM/CAE Market Share 

Applicatl<»i: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Server 
Europe 
Millions of U.S, Dollars/Actual Units 

to 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

a 

s 

I 
I 

Digital 
Sun 
Intergraph 
Hewlett-PadfSfrd; 
IBM 

Sol bourne 
Schlumbeiger 
Other Companies 

All Companies 

All N.A,-Based Companies 
All Asian-Based Companies 
All European-Based Companies 
All Hardware Companies 
All Turnkey & SW Companies 

10.6 

2.3 
1.0 

.7 

.6 

.4 

.1 

.0 

15.5 

15.5 
.0 
.0 

13.9 
1.6 

7.6 
1.9 
.5 
.6 
.4 
.3 
.0 
.0 

11.3 

11.3 
.0 
.0 

10.5 
.8 

.0 

.0 

.2 

.0 

.1 

.0 

.0 

.0 

.4 

.4 

.0 

.0 

.0 

.4 

0 
51 
10 

33 
14 
14 
1 
0 

122 

122 
0 
0 

110 

13 

68.1% 
14.8% 

6.3% 
4.2% 
3.8% 

2.3% 
.5% 
.0% 

100.0% 

100.0% 
.0% 
.0% 

89.7% 
10.3% 

67.3% 
16.9% 
4.4% 
5.0% 

3.1% 
3.0% 

.2% 

.0% 
100.0% 

100.0% 
.0% 
.0% 

92.7% 

7.3% 

Souice: Dataquest (Febtuary 1992) 
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Table 90 (Conttmied) 
1991 Prellminarr CAD/CAM/CAE Market Share 

Application: 
Ptatfonn; 
Region: 
Units: 

PCB/HybritV*ICM 
Personal Computer 
Europe 
Millions of U.S. Dollars/Actual Units 

to 

I 

Company 

Market S 
Total Hardware Total 

Factory Hardware Software Units Factory 
Revenue Revenue Revenue Shipped Revenue 

Hardware 
Revenue 

Foresight Resources 

Robocom 

Pacific Numerics 

American Small Bu^ne$$ deanp. 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

.1 

.0 

.0 

.0 

.0 

56.5 

30.0 

.0 

26.6 

24.9 

31.7 

.0 

.0 

.0 

.0 

.0 

28.2 

24.1 

.0 

4.1 

24.2 

4.0 

.1 

.0 

.0 

.0 

.0 

25.8 

4.8 

.0 

21.0 

.0 

25.8 

0 

0 

0 

0 

0 

5.338 

4.532 

0 

806 

4,549 

789 

.1% 

.1% 

.0% 

.0% 

.0% 

100.0% 

53.0% 

.0% 

47.0% 

44.0% 

56.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

85.5% 
.0% 

14.5% 
85.8% 
14.2% 

I 
i. 

Soutce: Dataquest Q'ebniaiy 1992) 
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Table 91 (Continued) 
1991 Preliminary CAD/CAM/CAE Market Share 

^ 

^ 

i* 

I 
1 

I I 
I 

Application: 
Platform; 
Region; 
Units; 

FCB/Hybrid/MCM 
All Platforms 
Asia 

Millions of US, Dollars/Actual Units 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market 

Hardware 
Revenue 

Sumitomo Denko Workstation 
Cadence 
Sony 

Century Researdi Center 

Compaq 

Apple Computer 
BETRONEX 

Sophia Systems 

Seiko Instruments—NO OEM 

LPKF 

Siemens Nixdorf Info systeme 

Andor 

Autodesk 

Kubota Computer 

Object Design 
Massteck 

Accel Technologies 

Everex Systems 
Objectivity 

Foresight Resources 

Omation 

1.8 
1.6 

1.6 

1.5 
1.1 

1.0 

.9 

.7 

.6 

.5 

.5 

.4 

.3 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

1.8 

.0 

1.4 

.8 

1.1 

.9 

.1 

.2 

.3 

.3 

.2 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.6 

.0 

.5 

.0 

.0 

.8 

.5 

.3 

.1 

.2 

.2 

.3 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

100 
0 

92 
8 

181 

213 
17 

7 
4 

20 

6 

3 
0 

10 

0 

0 

0 

9 
0 

0 

0 

.5% 

.4% 

.4% 

.4% 

.3% 

.3% 

.2% 

.2% 

.2% 

.1% 

.1% 

.1% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.9% 

.0% 

.7% 

.4% 

.5% 

.4% 

.0% 

.1% 

.1% 

.2% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.0% 

.OH 

.0% 



Table 91 (Continued) 

@ 
H^ 

1 t 
i 
2 1 
I 
1 
1 
1 
a s 

Application: PCB/Hybrid/MCM 
Platfonn: All Platforms 
Region: * Asia 
Units: ' Millions of U.S. 

Company 

Other Cofflpjuiies 
All Companies 

All N,A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Harctware Companies 

All Turnkey & SW Companies 

Source: DaUquest (Febniaiy 1999 

* 

Dollars/Actual Units 

Total 
Factory 

Revenue 

5.1 

396.3 

111.8 

261.6 

22.9 
41.1 

355.2 

Hardware 
Revenue 

4.8 
203.2 

53.8 

147.9 

1.5 
35.2 

168.0 

Software 
Revenue 

.0 
154.4 

35.2 

102.8 

16.4 

.0 

154.4 

Hardware 
Units 

Shipped 

199 
8,078 

3,353 
4,597 

128 

2,836 

5,243 

Total 
Factory 

Revenue 

13% 
100.0% 

28.2% 

66.0% 

5.8% 
10.4% 

89.6% 

Market S 

Hardware 
Revenue 

2.4% 

100.0% 

26.5% 
72.8% 

.7% 

17.3% 
82.7% 



Table 92 
1991 Preliminary CAD/CAM/CAE Market Share 

Application: 
Platfonti; 
Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Asia 
Millions of US, Dollais/Actual Units 

I 
I 
s-

a 
s 

I 
Ti a 

Company 

Total 
Factory 

Revenue 
Hardware 

Revenue 
Software 
Revenue 

Hardware 
Units 

Shipped 

Total 
Factory 

Revenue 

Market S 

Hardware 
Revenue 

Zuken 
Uchida Yoko 
Sharp System Products—^NO OEM 

CADDt 

Mentor Graphics 

Racal-Redac 

Toshiba—NO OEM 

Sun 

NBC 

Fujitsu 

Valid 
Sciendiic Cak. 

Intergraph 

Hitachi 
Computefvision 

Hewlett-Packard 

Tokyo Electron—NO OEM 

Digital 

Sumitomo Denko "Workstation 

Cadence 
Sony 

Century Research Center 

IBM 

Seiko Instniments—NO OEM;̂  

78.3 
36.8 

27.1 
22.6 

22.0 

21.0 

14.9 

14.7 

13.9 
12.8 

7.9 
6.3 
6.0 

5.3 
5.2 

2.5 

2.5 
2.2 

1.7 
1.6 

1.6 

1.5 
1.0 

.6 

31.3 
34.9 
14.1 

9.0 
6.4 

.8 
7.4 

12.9 
7.8 

7.9 
.0 
.8 

1.4 

2.5 
2.1 

2.1 

.8 

1.2 

1.7 
.0 

1.4 

.8 

.5 

.3 

47.0 
1.8 

13.0 

11.3 
9.2 

15.3 
6.0 

.0 

5.0 

3.6 

6.5 
3.4 

2.3 
2.2 

2.5 
.0 

1.2 

.4 

.0 

1.6 

.0 

.5 

.2 

.3 

457 
584 

168 

166 

213 
85 

135 

1,055 
718 

301 

0 

23 
44 

109 
61 

199 

9 

63 
90 

0 

92 
8 

29 
4 

25.2% 

11.8% 

8.7% 

7.3% 

7.1% 

6.8% 

4.8% 

4.7% 

4.5% 

4.1% 

2.5% 

2.0% 

1.9% 

1.7% 

1.7% 

.7% 

.5% 

.5% 

.5% 

.5% 

.3% 

.2% 

21.1% 
23.5% 

9.5% 
6.1% 

4.3% 
.6% 

5.0% 

8.7% 

5.2% 

5.3% 
.0% 
.6% 

.9% 
1.7% 
1.4% 

1.4% 

.6% 

.8% 

1.1% 

.0% 

.9% 

.5% 

.4% 

.2% 



Table 92 (Continued) 
1991 PreUmlnary CAD/CAM/CAE Market Share 

Application: 
Platform; 
Region: 
Units; 

PCB/Hybdd/MCM 
Technical \RMkstation 
Asia 
Millions of U-S. Dollars/Actual Units 

e 
V? 

I 

I 
2" 
s-

I 
I 

Market Sh 

Company 
Sophia Systetns 

Siemens Nixdorf Info systeme 

Object Design 

Kubota Computer 

Autodesk 

Objectivity 

Other Companies 

All Companies 

All N^-Based Companies 

All Asian-Based Companies 

All European-Based Companieti 

All Hardware Companies 

All Turnkey & SW Companie» 

Total 
Factory Hardware 

Revenue Revenue 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

.6 

.5 

.1 

.0 

.0 

.0 

.0 

310.9 

69.5 

220.0 

21.5 

20.5 
290.4 

.1 

.2 

.0 

.0 

.0 

.0 

.0 

148.7 

27.5 
120.1 

1.1 

17.6 

131.0 

.4 

.2 

.1 

.0 

.0 

.0 

.0 

134.0 

26.2 

92.3 

15.5 
.0 

134.0 

4 

6 
0 

7 

0 

0 

0 

4,632 

1.689 
2,852 

91 
1,410 
3.222 

.2% 

.1% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

22.3% 

70.8% 

6.9% 
6.6% 

93.4% 

.1% 

.2% 

.0% 

.0% 

.0% 

.0% 

.0% 

100.0% 

18.5% 
80.8% 

.7% 
11.9% 
88.1% 

Soufce Dataquest (Febniary 1992) 

file:///RMkstation


Table 93 

I 
I 
n 
9" 

I 
I 
I 

^plication; 
Platform: 
Hegion; 
Units; 

Company 

IBM 

Fujitsu 

Digital 

Hitachi 

Scientific C ^ 

CADAM 

Intei;graph 

Kubota Computer 

Other Companies 

AL Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

PCB/Hybrid/MCM 
Host-Dependent 
Asia 

Millions of U.S. 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Dollars/Actual Units 

Total 
Factory 

Revenue 

14.5 

12.7 

5.2 

1.7 

1.1 

.3 

.2 

.0 

5.1 

40.7 

26.3 

14.4 

.0 

10.1 

30.6 

H a n h r a r e 
Revenue 

8.1 

7.9 

3.7 

.8 

.2 

.0 

.1 

.0 

4.8 

25.6 

16.9 

8.7 

.0 

8.5 

17.1 

Software 
Revenue 

3.5 

3.6 

.1 

.7 

.9 

.2 

.0 

.0 

.0 

9.0 

4.7 

4.3 

.0 

.0 

9.0 

Hardware 
Units 

Shipped 

226 

214 

0 

30 

6 

0 

2 

3 

199 

681 

433 

247 

0 

199 

482 

Total 
Factory 

Revenue 

35.6% 

31.2% 

12.7% 

4.1% 

2.7% 

.7% 

.5% 

. 1 % 

12.5% 

100.0% 

64.6% 

35.4% 

.0% 

24.8% 

75.2% 

Market Sh 

Hardware 
Revenue 

31.7% 

30.7% 

14.3% 

3.2% 

.9% 

.0% 

.3% 

. 1 % 

18.8% 

100.0% 

66.1% 

33.9% 

.0% 

33.1% 

66.9% 

Source: Dauquest (Febniaiy 1992) 



Table 94 
1991 PreUttOnaiY XUOi/CAM/CAE Market Share 

Application: 

Platfonn: 
Region: 
Units: 

PCB/HybricVMOa 
Server 
Asia 
Millions of V.S. Dollars/Actual Units 

e 
$ 
N 

1 
Q 

1 1 
1 
1 

1 1 9 

1 

Com|>an7 

Sharp System ^ifii^i0»-40 O iM 

Digital 

Sun 

IBM 

Intergraph 

Hewlett-Packard 

Sumltonao Denko VEbricaadoii: 

Other Companies 

All Companies 

All N.A-Based Companies 

AU Asian-Based Companies 

Alt European-Based Companies 

All Hardware Companies 

All TXimkey & SW Companies 

Total 
Factory 

Revenue 

4.1 

2.4 

1.6 

.5 

.2 

.2 

.1 

.0 

9.1 

4.9 

4.2 

.0 

4.3 

4.9 

Hardware 
Revenue 

2.1 

1.7 

1.4 

.3 

.1 

.2 

.1 

.0 

5.8 

3.6 

2.2 

.0 

3.3 

2.6 

Software 
Revenue 

1.9 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

2.1 

.1 

1.9 

.0 

.0 

2.1 

Hardware 
Units 

Shipped 

18 

0 

62 

10 

2 

10 

11 

0 

113 

84 

29 

0 

80 

33 

Total 
Factory 

Revenue 

44.4% 

26.1% 

18.0% 

5.4% 

2.4% 

2.3% 

1.5% 

.0% 

100.0% 

54.1% 

45.9% 

.0% 

46.5% 

53.5% 

Market Sha 

Hardware 
Revenue 

36.0% 

29.5% 

23.2% 

4.6% 

1.4% 

2.9% 

2.4% 

.0% 

100.0% 

61.6% 

38.4% 

.0% 

55.9% 

44.1% 

Source Dataquest (Fdmiaiy 1992) 



Table 95 
1991 PnOlinlnarr Cia>/0H/CAE Market Stuac 

Application: 
Platform: 
Region: 
Units: 

PCB/Hyhrid/MCM 
PersonaJ Computer 
Asia 
Millions of U.S, Dollars/Actual Units 

to 

g 
^ 

I 

Market Sh 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 

I 
I 
I 

NEC 

Fujitsu 

CADAM 

Hitachi 

PADS SoftwitB: , 

IBM 

Compaq 

Apple Computet' 

BEnraONEX 

LPKF 

Hewlett-Packard 

Andor 

Autodesk 

Sophia Systems 

Digital 

Massteck 

Accel Tfechnologies 

Everex Systems 

Omation 

Foresi^t Resource* 

13.9 

5.2 

4.5 

3.6 

2.0 

1.6 

1.1 

1.0 

.9 

.5 

.5 

.4 

.3 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

11.8 

3.2 

2.1 

1.7 

.0 

1.5 

1.1 

.9 

.1 

.3 

.4 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

1.0 

1.5 

2.1 

1.5 

1.7 

.0 

.0 

.0 

.8 

.1 

.0 

.2 

.3 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

1,107 

170 

298 

186 

0 

366 

181 

213 

17 

20 

79 

3 

0 

3 

0 

0 

0 

9 
0 

0 

38.9% 

14.5% 

12.7% 

10.0% 

5.7% 

4.4% 

3.0% 

2.9% 

2.6% 

1.4% 

1.3% 

1.0% 

.2% 

.1% 

.1% 

.1% 

.0% 

.0% 

50.9% 

13.8% 

9.0% 

7.4% 

.0% 

6.4% 

4.6% 

3.9% 

.4% 

1.4% 

1.5% 

.4% 

.0% 

.2% 

.0% 

.0% 

.0% 

.1% 

.0% 

.0% 



Table 95 CContlnued) 
1991 PreUmlnarf CAD/IEAM/CXE Market Share 

Application: 
Platfonnr 
Region: 
Units: 

PCB/Hybrid/MCM 
Personal Computer 
Asia 
Millions of U.S. DoUars/AcOwl IMtft^ 

Company 

Market Sh 
Total Hardware Total 

Factory Hardware Software Units Factory 
Revenue Revenue Revenue Shipped Revenue 

Hardware 
Revenue 

Other Companies 

All Coir^janies 
.0 

35.6 

.0 

23J 

.0 

9.4 

0 

2,653 

.0% 

lOO.OWi 

.0% 

100,0% 

f 
I 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

n . i 
23.1 
1.4 
6.2 

29.4 

5.9 
16.8 

A 

5.9 
17.2 

4.2 

4.3 
1.0 

.0 

9.4 

1,147 
1,469 

37 
1,147 
1,506 

31.3% 
64.m, 

4.0% 

17.5% 

82.5% 

25.5% 

72.7% 

1.8% 

25.5% 

74.5% 

Souns: EtauqueH (Fdnuary 1999 

I 
I 
I a 
a 



Table 96 
1991 PreUtttknt^ CAD/CAM/CAE Market Share 

Applicadon; 
Platform; 
Region; 
Units: 

PCB/Hybdd/MCM 
All Platforms 
Rest of World 
Millions of U.S. Dollars/Actual Units 

I 
2? 

I 
1 
I 
I 

Company 

Market Sh 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 
Hardware 

Revenue 
Digital 
Compaq 

IBM 

Intergraph 

Sun 

Oread 

Hewlett-Packard 

BETRONEX 

Zuken 

Computervisitwi 

PADS Software 

Solboume 

Siemens Nixdorf Info systeme 

Royal Digital Systems 

LPKF 

Apple Computer 

Massteck 

Accel Technologies 

Autodesk 

Ziegler 

3.0 

1.8 

1.7 

1.7 

.8 

.5 

.5 

.5 

.4 

.4 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.0 

.0 

.0 

2.2 

1.8 
1.1 

.9 

.7 

.0 

.5 

.1 

.2 

.1 

.0 

.2 

.1 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

.3 

.3 

.0 

.5 

.0 

.4 

.3 

.1 

.2 

.0 

.1 

.1 

.0 

.0 

.1 

.0 

.0 

.0 

21 

302 
98 
18 

53 

0 

48 

9 

2 

4 

0 

14 

2 

0 

5 

19 

0 

0 

0 

0 

20.3% 
11.8% 

11.5% 

11.3% 
5.4% 

3.5% 
3.5% 

3.1% 
2.8% 

2.6% 

1.5% 
1.2% 

1.0% 

.9% 

.8% 

.6% 

.3% 

.3% 

.2% 

21.4% 
17.2% 

10.6% 

8.7% 
6.8% 

.0% 
4.4% 

.5% 
1.7% 
1.0% 

.0% 

1.7% 

.7% 

.0% 

.7% 

.8% 

.0% 

.0% 

.0% 

.0% 



Table 96 (Continued) 
1991 Pr«llinlnary CAD/C&H/CAE Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
All Platfonns 
Rest of \Cbrld 
Millions of U.S. Dollars/Actual Units 

e 
t-* 
10 

Company 

Market Sh 
Total Hardware Total 

Factory Hardware Software Units Factory 
Revenue Revenue Revenue Shipped Revenue 

Hardware 
Revenue 

Other Companies 
All Companies 

2.6 

14.9 
2.5 

10.3 
.0 

2.5 

101 
698 

17.3% 
100.0% 

24.0% 

100.0% 

! 

5? 8-

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

13.8 
.4 

.7 

9.3 
5.7 

9.9 
.2 

.2 
8.1 

2.1 

1.7 
.3 
.5 
.0 

2.5 

680 
2 

16 
634 
64 

92.2% 
2.8% 

5.0% 
62.2% 

37.8% 

96.5% 
1.7% 

1.9% 
79.2% 

20.8% 

Source: Dauquest CFebruary 1992) 

a 
s 
I 

file:///Cbrld


Table 97 
1991 Prellmlnarjr CAD/CAM/CAE Market Share 

Application; 
Platfonn: 
Region: 
Units: 

PCB/Hybrid/MCM 
Technical Workstation 
Rest of "Wodd 
Millions of U.S. Dollars/Actual Units 

e 
K3 

I 

I 

I 
I 
I 
i 

Company 

Total Hardware Total 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 

Market Sh 

Hardware 
Revenue 

Intergraph 

Sun 

Digital 

Hewlett-Packard 

Zuken 

Computervision 

Siemens Nixdorf Info syifeta& 

Royal Digital Systenas 

IBM 

Solboume 

Other Companies 

All Companies 

All N.A.-Based Companies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Turnkey & SW Companies 

Soufce: Dataqtiest (Febniary 1992) 

1.2 

.7 

.6 

.5 

.4 

.4 

.2 

.1 

.1 

.1 

.0 
4.2 

.3.6 

.4 

.2 

1.8 

2.4 

.7 

.6 

.4 

.4 

.2 

.1 

.1 

.0 

.1 

.0 

.0 

2.5 

2.3 
.2 
.1 

1.5 
1.1 

.2 

.0 

.0 

.0 

.3 

.1 

.1 

.1 

.0 

.0 

.0 

.8 

.5 

.3 

.1 

.0 

.8 

14 

51 
21 

42 

2 

4 
2 

0 

3 

9 
0 

149 

144 

2 

2 

123 

25 

28.8% 
17.3% 

13.5% 
11.1% 

10.1% 
9.4% 

3.6% 

3.1% 

1.9% 
1.2% 

.0% 

100.0% 

86.3% 
10.1% 
3.6% 

43.0% 
57.0% 

26.2% 

25.0% 

16.3% 

15.5% 
6.7% 
4.0% 
2.8% 

.0% 

2.0% 

1.6% 

.0% 

100.0% 

90.5% 

6.7% 
2.8% 

58.3% 
41.7% 



Table 98 
1991 PrellmlnXtir CAD/CAM/CAE Market Share 

Application: 
Platfonn: 
Eegion: 
Units: 

PCBAiybridAlCM: 
Host-Dependent 
Rest of World 
Millions of U.S. Dollars/Actual Unto 

Company 

Total Hardware Total 
Factoty Hardware Software Units Factory 

Revenue Reyenue Revenue Shipped Revenue 

Market Sh 

Hardware 
Revenue 

I I 
•B 

I 
i 

Digital 
IBM 

Intergraph 

Other Companies 

All Companies 

All NA.-Based Comi^nies 

All Asian-Based Companies 

All European-Based Companies 

All Hardware Companies 

All Tljmkey & SW Companies 

Source: DaUquat (Febtuaiy 1999 

1.7 
1.3 
.2 

2.6 

5.8 

5.8 
.0 
.0 

4.3 
1.5 

1.2 
.7 
.1 

2.5 

4.5 

4.5 
.0 
.0 

3.7 
.8 

.0 

.3 

.0 

.0 

.4 

.4 

.0 

.0 

.0 

.4 

0 
20 
2 

101 
124 

124 

0 

0 

101 
22 

29.1% 
22.1% 
4.2% 

44.6% 

100.0% 

100.0% 

.0% 

.0% 

73.7% 

26.3% 

26.9% 
15.8% 
2.4% 

54.8% 

100.0% 

100.0% 

.0% 

.0% 

81.7% 

18.3% 

I 



Table 99 
1991 Pr^anlamf €£U3b̂ CAM/CA£ Market Sbatc 

Application: 
Platform: 
Region; 
Units: 

PCB/Hybrid/MCM 
Server 
Rest of World 
Millions of U.S. Dollars/Actual Units 

Company 

Total Hardware Tbtal 
Factory Hardware Software Units Factory 

Revenue Revenue Revenue Shipped Revenue 

Market Sha 

Hardware 
Revenue 

g 

o 

t 
S 

I 
i 

Digital 

Inteigraph 

Solbourae 

Sun 

IBM 

Hewlett-Packard 

Other Companies 

All Companies 

AU N.A-Based Companies 

All Asian-Based Companies 

All &jropean-Based Companies 

All Hardwaie Companies 

All "nimkey & SW Companies 

.8 

.3 

.1 

.1 

.1 

.1 

.0 

1.4 

1.4 

.0 

.0 

1.1 

.3 

.6 

.1 

.1 

.1 

.0 

.0 

.0 

1.0 

1.0 

.0 

.0 

.8 

.1 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

.1 

.1 

.0 

.0 

.0 

.1 

0 

3 

5 

2 

2 

2 

0 

14 

14 

0 

0 

11 

3 

58.5% 

18.5% 
9.6% 

5.9% 

3.7% 

3.7% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

78.5% 

21.5% 

59.4% 

12.5% 

13.5% 

7.3% 

3.1% 
4.2% 

.0% 

100.0% 

100.0% 

.0% 

.0% 

85.4% 

14.6% 

Souicei Dataquest (fAmarf 1992) 



Table 100 
1991 Prellndiiftiy tXD/CAM/CAM Market Share 

Application: 
Platform: 
Region: 
Units: 

PCB/Hybrid/MCM 
Personal Computer 
Rea of World 
Millions of U.S. Dollars/Actual Units 

lO 

i 
•§ 

I 
B 
I 
"a 

s-

I 
I 
o. 

® Company 

Market Sh 
Total 

Factory Hardware 
Revenue Revenue 

Hardware Total 
Software Units Factory 
Revenue Shipped Revenue 

Hardware 
Revenue 

Compaq 

Oread 

BETRONEX 

IBM 

PADS Software 

LPKF 

Apple Computer 

Massteck 

Accel Technologies 

Autodesk 

Hewlett-Packard 

Ziegler 

Other Companies 

All Companies 

All NA.-Based Companies 

All Asian-Based Companies 

All European-Based Compani^ 

All Hardware Companies 

All Turnkey & SW Companitel 

Source: Dauquest (February 1992) 

1.8 

.5 

.5 

.3 

.2 

.1 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

3.7 

3.1 
.0 

.6 

2.2 

1.5 

1.8 

.0 

.1 

.3 

.0 

.1 

.1 

.0 

.0 

.0 

.0 

.0 

.0 

2.3 

2.2 

.0 

.1 

2.2 

.1 

.0 

.5 

.4 

.0 

.2 

.0 

.0 

.1 

.0 

.0 

.0 

.0 

.0 

1.3 

.8 

.0 

.5 

.0 

1.3 

302 

0 

9 

73 

0 

5 

19 

0 

0 

0 

4 

0 

0 
412 

0 
14 

398 
14 

48.2% 

14.5% 
12.6% 

8.5% 

6.3% 

3.3% 
2.5% 
1.4% 

1.1% 

.8% 

.5% 

.3% 

.0% 

100.0% 

83.8% 

.0% 

16.2% 

59.7% 

40.3% 

77.2% 
.0% 

2.2% 

13.2% 

.0% 

3.1% 
3.5% 

.0% 

.0% 

.0% 

.9% 

.0% 

.0% 

100.0% 

94.7% 

.0% 

5.3% 

94.7% 

5.3% 
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